WORLD INTELLECTUAL PROPERTY ORGANIZATION 
Intemaiional Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCJ) 



(51) Internad nal Patent QassificatioD ^ : 
G06F15/20 



Al 



(11) International Publication Number: 
(43) International Publicati n Date: 



WO 92/12488 

23 July 1992 (23.07.92) 



(21) International Application Number: PCT/US9 1 /098 1 1 

(22) International Filing Date: 20 December 1991 (20.12.91) 



(30) Priority data: 
636,044 



28 December 1990 (28.12.90) US 



(71) Applicant: TEKNEKRON SOFTWARE SYSTEMS, INC. 

[US/US]; 530 Lytton Avenue, Palo Alto, CA 94301 (US). 

(72) Inventors: RISBERG, Jeffrey, Scott ; 3249 Morris Drive, 

Palo Alto, CA 94303 (US). SKEEN, Marion, Dale ; 3826 
Magnolia Drive, Palo Alto, C A 94306 (US). 

(74) Agents: FISH, Ronald, C. et a!.; Skjerven, Morrill, Mac- 
Pherson, Franklin & Friel, 25 Metro Drive, Suite 700, 
San Jose, CA 951 10 (US). 



(81) Designated States: AT (European patent), AU, BE (Euro- 
pean patent), CA, CH (European patent), DE (Euro 
pean patent), DK (Europiean patent), ES (European pa 
tent), FR (European patent), GB (European patent^ GR 
(European patent), IT (European patent), JP, KR. LU 
(European patent), MC (European patent), NL (Euro- 
pean patent), SE (European patent). 



Published 

With international search reporL 



(54) Title: APPARATUS AND METHOD FOR CREATION OF A USER DEFINABLE VIDEO DISPLAYED DOCU- 
MENT SHOWING CHANGES IN REAL TIME DATA 

-12 • 



(57) Abstract 




10. 

Y,: ■ r' 

FooB^ I 1 of 1 I Font Edit Sheet Object Font Pen Bofxter Rl 



C 



Focus UbI Summary 



rSM +119 


DEC -877/8 


HUP -32 7/8 


APPL +393/4 




UAL *120 5« 




BP *5G1/B 


rrr tsiM 


QE -77 1M 


GTE ^5 3/4 


AMPEX -ZB I/S 



TICKER 
DEC. 



87. 0825 HWP. 31.7S00 DEC. 87.5000 HWP 32^500 



V20 




24 



WORLD SPOT FOREIGN EXCHANGE 

sm. cmaAMC ny lctso -to 

DUKCmBAMC Kf 1JS97S -B5 

SWF CmSANK NY 1.6975 . . <IS 

FFR CrriBAMC NY •.4QS0 -» 

YBIUrrSUBK NY 134J33 « 

AUDKARRISBXCH 79S -90 

SPS BAnOAYS LDH 1.9500 -10 

HCS MCBK CAN VAWC 7.7800 -10 

HANRR5TNAT JhB 2.5715 ^ 



IftS 
1B:C 
lua 
16:42 
1€:43 

1C0B 

un2 

13-V45 



A computer system (92) for providing a facility wherein a "living document" (66) comprised of multiple pages (26), each of 
which contains any one of a number of different items of information (18) some of which may reflect the oirrent value of real 
time data and reflect changes in the value thereof in real time. The items of information on each page are deflned as to content by 
the user and the layout of each page in terms of position and style such as font, color, presentation type, e.g., graph (21), ticker 
etcl, is defined by the user. The user may also set alarm limits (28) for any real time value and define scripts of commands which 
are to be executed in case an alarm limit (28) is exceeded. The user may also define "buttons" (19) which may be activated graphi- 
cally (21) or otherwise by the user. Associated with eadi button is a script of one or more commands which are executed when the 
button is activated. The system is designed to work in conjunction with the Teknekron Information Bus which is the subject of 
EPO publication 412, 232; A2, published February 13, 1991, to obtain real timme data for display (14) on the "living document" 
(66). 



Codes used to identify Stales part^^ 
applications under the PCI*. 



yOR THE PURPOSE OF INFORMATION ONLY 

Ui ih^ per on the front tiages of pamphlets publishing internatmnal 



AT 


Austria i 


AU 


.. Aiislralia 


BB 


. BairU'ulus; 


BE 


■ Belgium - 


BF 


Burkina Haao .' 


EC 


Bulgaria 


BJ 


Benin ■ . . 


BR 


Brazil 


CA 


C'^unaiia : , , " 


CF \. 


. riiiitral Arrican Rcfiul>lic 


CC 


C"on£o ; 


CH 


SwiiycrlumJ 


CI 


<:6ic d'lvoirc 


CM 


Omuroun 


CS 


CVcclwrJovatia 


DE 


Cicrmany - 


DK 


JJcnmark 



ES 


Spiiht 


Fl 


I'm land , 


FR 


l-rancc 


CA 


Gabon 


GB 


UnituJ Kingdom 


CN 


' Guinea. . * 


GR 


Cnxcc 


HU 


Hungary 


IT 


lialy , 


JP 


Japan 


KP 


Dcmcicratic People' 




or Korea 


KR 


Kcpubltc of Korea 


Ll 


. t jeebtensietn 


XM 


Sri iJinLa 


LU 


l.uM:nihuure 


MC 


Monaco 



MG Madagascar 

Ml. Mali 

MN Mongolia 

MR Mauritania 

MW Malawi 

ML Nethcrlandi 

NO . Norway 

Pt Poland 

RO Romania 

RU . Russian Fcderalion 

SD ■ Sudan . 

SE Sweden 

SN Senegal 

SU Soviet Unioo 

TO CbaJ . 

TG Togo 

US United States of America 



wo 92/12488 



- 1 - 



PCr/US91/098ll 



Specification 
APPARATUS AND METHOD FOR CREATION OF A USER 
DEFINABLE VIDEO DISPIiAYED DOCUMENT SHOWING 
CHANGES IN REAL TIME DATA 

5 BACKGROUND OF THE INVENTION : 

The invention pertains to the field of application 
prograoas for monitoring and memaging complex systems with 
many variables having values which vary in real time. More 
specifically, the invention pertains to the field of 

10 software systems which peirmit the user to create custom 
active documents with the layout, Ippk and content defined 
by the user and displayed on a video display. Changes in 
the values of real time data which are included in the 
active /document defined by the user eare reflected 

15: immediately ori; the display. 

In thai management of complex systems such, as the 
financial community > airplanes, semiconductor fabrication 
processes, etci it is often useful for a user isuch as a 
f inancial trader to be able to look at only some subset of 

20: the total data available to; him or her or to arrainge the 
availeA)le data in a style which best suits thet user ' s 
M analysis style. In the prior ajrt f or the 

financial community, the Quotron product fills some portion 
: of this heed, but is inadequate in , many respects. The 

25 Quotron product has a video display where three basic areas 
are available for customization by the user. One area is 
reserved for stock quotes where individual s1:pc are 
displayed in a block. The user can customize to the extent ; 
of defining which of the many; stocks for which quotes are 

30 desired. The current . price of the stock is then displayed 
in each block or window devoted to that stock ; by network 
access of /a service that proy stock quotes. Changes in 

the stock price are reflected on the display when they 
occur. Another aorea of the display is reserved for so- 

35 called "tickers", i.e. , streeuas of trade data for various 
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stocks defined by the user with the stream for all the trade 
"data moving across a common window. A third area of the 
display is reserved for a market monitor display where a 
plurality of stock prices are displayed as a group in a 
5 single window. With the content of the group, i.e., the 
stock prices selected for display selected by the user . 

The Quotron product is inadequate in many, respects : 
' For example, it is useful for a user to be • able to be able 
to define a multi-sheet, completely custom document with 

10 whatever data he or she desires on each sheet arranged in 
whatever groupings, locations > format, color, font, pen 

- desired with changes in real time data being reflected 
immediately on the display. Further,, it is useful for the 

; user to be able to set upper and/or lower alarm limits for 

15 any or all real time data displayed on any sheet and to 
define scripts of actions to take if , the value of ^Uie real 
time data exceeds these limits. Further, it is useful to be 
able to publish any or all the data shown on any sheet of 
the active document on a network to which other users and/or 

20'automated processes are coupled via their, respective hosts. 
Finally, it is useful to be able for a user to define and 

• layout certkin areas which will appear on all sheets , such as 
one to four margins, headers or footers: with text, a conanon 

■ i«butt6ri" or a set of buttons, i.e. , display pbjecte with 

• 25 user ^bg^ai^able text: labels and a -push" operation with a 

programmable action which occurs every time upon , a "push" ;of 
the btitton such as by selection of the button with a mouse, 
touch: screen, voice designation or by the keyboard etc. 

RTTMWARY OF THE IN VENTION ' / 

30 An apparatus and method according to the teachings of 

the invention provides a computer facility (hereafter the 
application or program) whereby a user, using a collection 
of layout tools may define an active document. "Active 
document" as that term is used herein means a video 

35 displayed document of one or more "sheets" of the user's 
design which incorporates text, displays of real time data 
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in user definable style, e-g., color, font, backgroiind, pen 
size etc. auid format, e.g. , quote, ticker, graph etc. , 
alarms, and alemn scripts, i.e.^ user defined scripts of 
commands to be processed (much like a word processing or 

, 5 spreadsheet macro) when an alarm limit is exceeded. The 
program automatically accesses the network to which the host 
is connected through network interface software which 
estaODlishes the proper subscriptions for the desired real 
time data with the appropriate infoarmation service and the 
10 server upon which this service process is running. Real 
time data is then passed to the program from whatever 
network communication process is being used and is 
immediately displayed in the format, style and location 
; /previously specified by the user. Although the invention 

■ 15, will hereafter be describjed in the preferxed embodiment for 
'■-r-i^riVL^^ in a financial environment such as a trading floor of a 

v broker such ^ a? Dean ; witter etc. > iUie invention is ^^ n^ 
limited to such applications . Any complex system which 
generates real time data which control operators must 

20 monitor are subject to being monitored and controlled using 
the teachings of the invention- 

iThe user defines each sheet of the document using a 
variety of tools which can be used to create display objects 
/ r such as simple G[Uotes or tickers to sophisticated graphs and 

.25 tables. The user may alsfp use the^ tools to create text 
> fields - such as customized help screens which help other 
users understand the active document which has been created. 
All the tools share a common set of : commands which are 
: . located in an menu typically displayed at the top of each 

30 sheet. Preferably, the tools are symbolized -by idons and 
the menu options , when invoked , cause pop-up menus to appeair 
with other options . The menu options are used to set the 
symbols for stock prices to be monitored, changing display 
characteristics and selecting which of the multiple pages to 

35 view. The location and type of menu display euld the 
location and type f system used to display and/ or invoke 
the layout tools is hot critical to the invention. 
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Similarly/ the type of input device used to select tools, 
specify locations, specify symbols or the source of real 
time data to display at any particular display object, or to 
direct the program wher^ on a sheet to display a particular 
5 display object is not critical to the invention. A mouse, 
trackball, digitizer, keyboard, voice processor and map 
coordinate system, touchscreen, or any other present or 
future device may be used such as a thought processor. 

The tools provide access tb information from any isburce 

IP including other programs running on the same host 

0 or somewhere: else on the network, ticker plants, 
information services or "databases . In the preferred 
embodiment, ihe prb^am cah support data ' feeds from Reuters 

" Market Feed 2000/IDM,^ T^l^kur^ TiOcerv CMQ; Tolerate 

15 MarketFeed, Canquotk, and Qubttbri. In addition, the program 
' (lOTown commercially as the M^ketsheet~ f acility or program) 
ckn acci^pt prices extrabt^d f rbin paged -^mai*:et data; : feeds 

^ sucih as Telerate Toi^F, ReutteSrS^^ and KMJ. . These 

types of data are first extracted by PagW Shreddier, another 

26 prbgrean ' avaiiabl^^^ ' from - the ; aissighee^^^^of ^ thfe . i ^«:esent 
invention. 

- ; ^ 

defining an: actiVe docstai^nfe" are as follows . ^ A labfelv tool- 

25 the Active document: or tb cireate his or her; own personalized 

: :h^ A qu<>te tbbls displays the value of an issue, 

: including ^ \i^r defihed set of other; t^^ to 
that particular compa% in a display style specif ied by the 
user. For example, a brief style displ^^^ 

30 where a- Comprehensive style displays all the available 
fields. A ticker tobl can bb used as a selective or block 
ticker, and can show data in any display style . Dpticks and 
I^^^ shown in color and vbliimfe information can 

bb included. A page fragment tool displays a region of a 

35 page-based feed such as Telerate or Reuters. Any region of 
the page designated by the user can be displayed from a 
single character to a full page. Highlighting modes are 
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provided to higlilight: that has changed. A time based graph 
tool can be ;ed to create graph display objects to 
graphically display the changes in value of a variable such 
; as price per time. The time iand price axes may be scaled to 
5 minutes or seconds, and the price value may be set to any 
unit such as 1/8 or 1/32 of a dollar. Above and biBlow 
channel segments can be drawn on the graph. Graphs may be 
merged to show two issues against the same time axis. A 
data set graph tool can be used to create graph display 

io objects which display the values of multiple instruments 
such as stocks or bonds or other subscribed values in real 
me such as a yield curve in a semiconductor procesjsing 
application environment. Graphs may be merged to show two 
different sets of issues against each other to indicate 

15 market opportunities. . A taJ^le topi can be used to create 
display ob j ects which show position./, blotters , currency 
lookup tables , and names of - commonly used pages ; securities . 
A publisher tool publishes information constructed uising 
program of the invention or entered the user onto the 

20 network using €he network communication process running in 
the environment in ; which the program or process of the 
' invention is running i The published' information can be used 
by other processes linked to the network or as a bulletin 
bo2Lrd for use by her traders. A button tool can be used to 

25 create splay objects that execute scripted actions whien the 
button is "pushed"/ i-P- / selected in cmy way on the splay 
such as by clicking on the button by a mouse. The scripted ; 
actions are entered by the user in whatever sequence is 
desired in a language such as the MarketScript™ commcind 

30 language comprised of all commands at the program according 
to the teachings of this invention can ekecute. In the 
preferred embodiment, the scripted command sequence can also 
include commands to the operating system, the network 
commianication software and other processes running on the 

35 ssune host or elsewhere . on network. Buttons can be 
programmed to carry out commonly performed operations such 
as moving quickly to an important page or performing an 
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operation to be carried out when an al rt condition occurs. 
The buttons allow creation of hypertext links between 
different sheets, and the alert scripts can perform 
operations such as changing a color, flashing an object, 
5 sounding an audible alarm or executing an external program. 
The latter capability provides great flexibility by enabling- 
clients to prc^-gram features such as the ability to telephone 
a beeper service when an alert occurs . A "glossary- 
facility aliow^ users to add new operations, i.e.t, commands, 
id to the scripting language and customize the menus as needed. 

For ease of learning the system, new- users are 
~sui>ported by providing shoiN: and full menu sets. . New users 
can use the short set while A^rking- with existing, templates 
• ^ tutcirisil iiles. After the system has been learned, /the 
15 user caii graduate to the full menu ;setv ^^^^^^^ ^'^ \a y / 

In -the pr^ferred^ embodiment, -the program is used in a 
' ^iistkknated Wystem ar in a- local: area 

rietwdrlc ' ccm^ling workstations and personal computers such 
. that the right amount of processing power can be dedicated 
% lo each us^r and explication . W The distributed system 
ardhitectiire also -allows ' critical applications to be 
^ ' supported by ^ redundant or cori^lfe^ 

the system is sufficiently reliable to continue to operate 

■ iven if ^ market data feed or server should f aii. 

is ' ■ in the preferred embodiment,: the program according ^to 
^ ^e teachiii^s^ o^^ the invention is pcnrted-to work wi«i the 

■ to™ siaite of network communication programs;: availably from 
tixe Teknekron softw^e Systems in Palo Alto,- California. 
The TIB software is (iescribed in ^U.S. patent application^ 

30 having serial numbers 386,584 filed, . July 27. 1989; 
07/601,117 filed October 22, 1990; and 07/632,535 filed 
December 21, 1990, which are hereby incorporated by 
reference. The TIB software supports subject based 
addressing, network architecture decoupling, communication 

35 protocol decoupling, data decoupling and separation of 
information sources from consumers. The TIB software 
subject based addressing capability frees applications . such 
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as the progrem according to the teachings of the invention 
from the need to know exactly where on the network 
informatiion of a paurticular type can be obtained. For 
example, a trader can reference "long bond yield" as the 
5 sxibject of a desired real time data subscription without the 
need to know the specific physical location on a specific 
page of a specif ic information service running on a specific 
seirver. Then, if the soxirce of the information changes, 
users need not change their screens and programmers need not 

10 change their programs. 

The separation of information sources and consximers 
allows users to add or change market data sources without 
changing the application that use the data. The usiers can 
also add and change applications without impact oh the 

is existing sources of information. For example, data values 
X ^ ^ ^ from fixed format pages of market data can be combined with 
data from elementized feeds in a realtime spreadsheet . The 
spreadsheet can compute a result , e.g., the theoretical 
.value of a derivative security, and publish it on the 

20 network through the TIB software. The program of the 
invention can then graph the value in real time. None of 
, these application progreuns need ever be aware of the 
existence or operation of the otJiers. New application 
programs can be added to a firm's comptiting repertoire at 

25 any time, building on each other to create a total 

V information environment. 

■The : menu of commands allows the user to display an 
index of the sheets which have been defined for a particular 
active document file, and to select the sheet to view • The 
:; 30 menu options also include commands to manage sheets and 
sheet files, and ^ to control the appearance of the display 
and the objects within it. The menu also includes commands 
to rearrange the location of the display object windows or 
boxes (the term boxes will be used herein to avoid confusion 

35 with th t rm windows in which separate processes may be 
rtmning in multitasking environment or DOS windows 
environments ) . In the preferred embodiment , the display 
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Object boxes may be layered on top of each other, and th 
menu includes options to change the order of the layers and 
move any particular box to the top of a staclc. In the 
preferred embodiment, only one sheet is shown on the display 
5 at any particular time, but in alternative embodiments, 
several sheets may be shown iii separate "windows^ or layers 
on the display. 

p pTEF DFSCRTPTIQN OF TF P: nWAWINGS ! 

Figure 1 is a typical sheet layout in an active 
10 document containing brie or more user defined sheets 
constructed with a program according to the teachings of the 

. invention.- ■ _^ ' 

Figure 2 is a state diagram for the normal and alert 

states to ilius€rate the bi)eration of alert scripts . 
is Figure 3 is a diagram of a typical environiaent in which 

^ th^ program of the invention operates. 

Figure 4 is an exaanpl^^^^^ an instarice of ari Active 

Object cleiss-. _ 

Figure 5 illustrates how the properties of an Active 
20 Object are stored as data structuriei in memory, and hpw 
libraries of programs ^re linkWd to these data structures to 
carry out the operations associated with each instance of an 

Active Object. v - ' : - ' 

Figure 6 is a block diagr^ of "^^^ program 
25 according to the teachings of thfe ; invent ibri^ arid the 
components of the computing enVironkent ^ ^^^ d^^ the 
'program, according to the teachings of the invention , 

operates i. . 
Figure 7 is a block diagram of the parts of an Active 

30 Object. 

Figtire 8 is a flow diagram of processing after a real 

time data update. 

Figure 9 is a diagram of event processing flow in a 
program according tb the teachings of the invention. 
35 Figure 10 is a drawing illustrating the basic display 

of a program according to the teachings of the invention. 
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Figvire 11 is an illustration of the in nu beur. 
Figure 12 is a dialog box exaunple. 

Figure 13 is 5ui exeunple of the pull-down sheet menu. 
- Figxire 14 is an example of the dialog box to select the 

5 index of interest. 
* Figure 15 is the tools icon menu. 

Figure 16 is an example of how the display for an 
Active object changes when the object has been selected. 

Figure 17 is an example of the display for multiple 
10 Active Objects when they have been selected. 

Figure 18 is an. exsunple of an object which has been 
selected by keyboard ^ t 

Figure 19 , i?| an exaonple of overlapped Active Objects. 
Figure 20 shows the pi;ll-dpwn menu structure for all 
15 menu options on the menu bar. 

- DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT ; 
; Referring to Figure 1, there is shown one exa^ 
user defined sheet in an active document constructed using 
a program according to the teachings of the invention. At 
2 0 the top left comer of the sheet is the file name/ in this 
V case FOCUS, naming the file in which the aptive dpctiment of 
■ which the user progreunmed ; sheet of Figure 1 is a part. A 
menu of commands, i.e. > functions which Ccin be invoiced by 
^^^^ ; t^ user tJxrough ,w^ input device is being us ied, ; is 

25 shown at 12. In the preferred embodiment, the menu choices 
\ V shown at 12 r each "overlie" a "pop-up" menu displaying 
further command choices reflated to the overlying command 
choice. Those pop-up menus will be detailed in a later 
; f igure; The, menu lets the user display an index of sheets 
30 within the -.active dopiiment and to sielect the sheet to view.: 
The menu 12 also includes options to manage sheet 
; programming and active document files.. The menu 12 also 
\ includes commands to control the appearance of the display 
and the display objects associated with the Active Objects 
35 programm d by the user into a sheet. 

Icons representing the tools that are available to the 
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user to define the Active Ob jetrts which are to appear on any 
particular sheet of an active document are shovm at 13. 
Each tool, when invoiced, allows the user to create an Active 
Object on the programmable portion of the display at a 
5 location specified by the user using some input device. 
Each tool can be used to define an instance of a particular 
class of Active Objects or to carry out an operation such as 
publish or display a grid for alignment or layout of the 
sheet. The general classes of Active Objects are labels, 
10 quotes, tickers, time graphs, data set 

" ^ i graphs, page segments and buttons. The tools may also be 
invoked by name rather than graphically by selecting an icon 
represehting that tool using a pointing device. Further 
description of the varibus tools will be provided below. 

15 The user programmable display area proper is shown a:t 

14. At the top of the display area in this example, the 
user has ' treated kn instance 16 of a l^el class <A^ 
Object with text entered by the user to define what the 

^ particular' s being displayed is. This label, Active 

20 Object was created by invoking the label tool represented by 

'■' ■' icon -lS.'" : 
' tki^ pirog^-am atecbrdiiig to tJie teaching^ of the invention 

use objected oriented prograinming style. Although the 
prefeirred embodiment of a program according to the teachings 

25 of the inven1;ioh has been Written in C language for ^easier 
portai>iliti' amohg machines using programming conventions to 
make the C language act like an object oriented programming 

• language, it is easier to construct the program using object 
oriented programming languages such as C++. 

30 The middle of the display area contains several 

instances of quote class Active Objects in different display 
; f ormats generated by invoking the; quote tool represented by 
icon 17. Each three, four, or five letter individual symbol 
in the box 18 and the number next to it represents an 

35 individual quote where the user specified the symbol based 
upon the stock issue he or she wanted to monitor. 

The middle of the display also shows an instance 20 of 
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a ticker class Active Object showing all trades in a 
specified set of issues that exceed a minimum volume set by 
the user. This particular criteria for display was 
^ programmed by the user using the ticker tool represented by 

-'V S icon 19.-'; /; - : r. . " 

At the bottom of the display , is an instance 22 of a 
graph class of Active Object. The prograun allows graphing 
of trades, volumes, spreads, indexes or any other value. 
Two different types of graph tools are provided although 

10 only graph icon 21 is shown in Figure 1. In the preferred 
embodiment > another graph icon is present in area 13 
representing a tool to create Active Object instances of 
data set graphs. These types of graphs are usually bar 
graphs where each bar represents some real time value about 

15 a different stock issue designated >by the user although in 
different emJ>odijnents, each bar,, CM the. real time 

V value of ajiy variable a complex . system. 

Axv instance of a usier designated portion of a stemdard 
f iriancial page such as Tel era te, page 8 has been created at 
20 24 using the page fragment tool represented by icon 26. 
■ : < MActive d^ as that term is used herein means a 

video displayed document of one or more "sheets" of the 
user's design which incorporates text, displays of real time 
% data in user define e.g. , color, font, background, 

25 pen size etc. a^ format, e.g. , quote, ticker; graph etc. , 
V alarms, and alarm scripts, i.e. , xiser defined scripts of 
- commands to be processed (much like a word process iiig or 

spreadsheet macro) when an alarm limit is exceeded. The 
program automatically accesses the network to which the host " 
30 is connected through network ^ inter f ace ; sioftware which 

V establishes the proper subscriptions for the desired real 
time data with the appropriate information service and the 
server upon which this seryice process is running. Real 
time data ; is then passed to the program from whatever 

* . 35 network communication process is being used and is 

immediately displayed in the format, style and location 
: previously specif ied by the user . Although the invention 
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will hereafter be described in the preferred embodiment for 
• use in a financial environment such as a trading floor of a 
broker such as Dean Witter etCi, the invention is not 
limited to such applications. Any complex system which 
5 generates real time data which control operators must 
monitor are subject to being monitored and controlled using 
th& teachings of the invention. 

The attributes of the Active objects which are used to 
compose aji active document are as follows. 
±0 ^ A label Active Object is just a fixed character string 
placed in a position on a sheet entered by the user . Labels 
aire • used to identify - sheets, regions on isheetsv and 
J aiidividual monitoring Active Objects as well as in script 
files to generate messages when ; an alarm event occurs or to 
15 generate customized help screen for a particular active 
' ddciOmeht. A laJjel dbeis not change i^ time. Its 

attributes etre: String (field) which is the text string to 
"b^ oi3ject7 and/ Aiignment (radio 

r biittoii list) whicSh is piie of three formatting options - 

20 ..lieft, '"center 'and' rigflit.- .■ ■ " 
V 'Ji: qiiote object is a familiar market price quotation 

' Any number of quotes may be placed on a sheet. Attributes of 
the particular instance record for a quote Active Object 
: determine not only what issue is quoted, but also what items 
25 of information from the ; total comprehensive record for a 
' particular issue are displayed. Different types of quotes 
may hav^ different formats . The attributes of a quote are: 

■ ■ ifiarlcet Type ( list) 

Defines the type of information being received 
30 •: ■■ from the soiirce in this quote, such as equity, 

option, future or shredder output. This choice is 
used to determine the . information sotirce, the 
available styles and the internal record formats . 
• Display Stylo (list) 
35 Defines What display format is to be used for this 

quote. Each market type has one or more styles 
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defined, which typically show different 
collections of fields from the receiv d 
information. Most market types have a "brief" or 
"regular" style, which shows simply symbol and 
5 price information, and other styles may also be 

present which show more detail. 
• flyabol (field) 
- Defines the specific symbol, i.e. , stock, to be 

used for this quote instance. The symbol may have 
10 a suffix which indicates the exchange to use. 

These suffixes may be translated into a ionger 
exchange name through translations set up by the 
System Administrator. Also note that for user 
convenience ^ character entered will automatically 
15 be put into upper case (if lower case letters are 

needed, such as for a class or weorrant, the shift 
V ".. . ^- v:'key can be ^ used) . . v' 
V : ; • ; Alert Field (conmand button) v 

Pops up a dialog box containing a list of nxameric 
20 fields in records for this market type. Used to 

select which field to use in alert calculations. 
This dialog box also contains areas to enter four 
different scripts, which are executed under 
different conditions, as explained below. 
;25 • liimitS: (2 buttons and fields J ^ 

n ; ;v These are above and below limits for 

; an alert. Also, the above and below limits can be 
activated and deactivated by clicking on the check 
boxes. When the value of the real time dat?i goes 
30 above or below the limits, the object is shown in 

reverse video. 
The choices listed in the Market Type and Style lists 
are defined in configuration files. Other types and styles 
can be set up by the System Administrator. 
3 5 Quote ob j ects are traversable , which means that the 

user can transverse to the (juote object and enter a new 
symbol simply by entering it from the keyboard. 
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Quotes have fOTxr cliff erent scripts wixicti are run for 
different reasons with respect to alerts. Figure 2 
illustrates states behind this concept. A cjuote is either 
in the normal state 26 or the alert state 28. When a real 
5 ti&e data upda:te comes into a normal state quote and does 
not trigger an alert, the "normal update" script is run. A 
script is a user defined string of commands that are 
executed in sequence. They can be commands that the program 
of the invention understands, commands to the operating 
±6 system or other processes operating in the environment or 
' commemds to any other process running anywhere else on the 
\ lietwork. The script language also has a glossairy facility 
whet-eby the user can define new commands and add them to the 
'script language. When an update comes in which triggers an 
-15 alertv the "begin alert" script 30 is run. This script 
;t:ake^^ tiie quote object into the alert state 28 where the 
"alert update" script is run. Additional updates which are 
in the alert run will continue to run the^ '^ alert update" 
■ script. Then when an update comes in which is back in the 
: iO nbrinal range; the "end alfert" script will be run, followed 
:b^ update script. Thus > the four scripts 

^ r provide a way of checking for changes in the state, or fpr 
sftaying in the same state. 

The ticker tool fs a continuously shifting display of 
25 trades . in a specified list of issues. In addition to 
alttribxit^s, the dialiDg box for a tiGkel^ displays the current 
> Xist ot securities being : tracked and some commsmds for 
^ m^ l^ox is used to change or 

: f 'add to the securities oh the list. The ticker attributes 
"30 aarer- ■'' ' '" : \ 

• Created (coomajid button) 

' Adds "a security to the list . A mouse click oh a 

Create Button, i.e. , the icon 19 iii Figure 1, will 
cause the Subscription Entry dialog box to appear. 
35 The subscription for the desired real time data is 

edited using the dialog box and is completed with 
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a mouse click on the OK button. Another 
subscription can be entered with another click on 
the Ticker icon 19 . 

• Delete (coimand button)/ 

5 Deletes the currently selected item from the list. 

• Edit (coBmand button) 

To edit items which are already on the list, one 
pointing device click on the item selects it. 
Then a click on the Edit button, and the 
10 Sxibscription entrry dialog box will appear. 

• Copy From (cQflUftand button) . ; 

Replaces- the ciirrent ticker list with a copy of 
the one from another ticker. A dialog box will 
pop up rec[uesting the rieuae of the sovirce ticker, 
r 15 M 

^ ^ / instead of replacing :it. 

; .NMe; Sort -(button)':;:-.; ^ : .: / ^ ■ \' 

Sorts the securities listed ^^i li?t 
20 ; : by their syinbol names. 

Type Bort^ (button);; ; :^ 
y> Sorts the securities listed in the iselection list 

". ' byytheir /market., type..-/' . 
The subscription entry dialog for the ticker tool is as 

':•'•-■: ^4 25 -^follows: ■ . v: r : ■■^■-^-^^^ ::.;:- ^v. v/' ■■■:■ ' 

/-■^•;-:--'./Maxket. Type . V/ -; ■ -v;- v. ^ 

Us;ed to select the Market Type for the security^ 
:\ j^,:: \:^.-:, m_/^ ^ Ticker style,-. (list ).^;^, . 

^: format for tradesv or 

30 : updates to : the ticker subscription instance. 

^ : There are generally, several styles, similar to 

thoise defined for the Quote object. The styles 
are generally different for the different market 
V:-.,types. \ .. :. '•: V ; - '.\:;- 
35 symbol (fi Id) 

Used to enter the security symbol. The same 
conventions are used as fbr entering the symbol 
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into tlie Quote dialog ix>x. 
• Volum (fittld) 

the miniaaum niomber of shares in trades to be 
displayed. Note that this dialog box field will 
5 only be shown for Market Types which have an 

associated volume field/ ■ instance, most 

equit^y fields have a volume but RTSS results do 

not. " , ■ . ■ ' 

'cbiposite or "wild card" tickers can be created simply 
10 by entering for the symbol a period followed by the name of 
the exciiihge object will then show every 

upiiate reported b:^ the 

Th^e ticker object : Will show new data each time it 
receives an update frbia the -data feed Which either 
ti^ a hew voiiini^ valtie , or a new value for one of the fields in 
the specified style. ThusV if the display style shows the 
symbol, the last price, and the trad4 volu^^ updates will 
' ajtiear when there is a change of the last price or the trade 
• volume. If the display style shows the symbol and the bid 
20 and ask price, updates will appeiar when there is a! change of 
£he bid pric^^^^^ isk price, or ttife v^^ field. In this way, 
the ticker can handle information from sources which do not 
haKre the standard f i^ld , ^uclr butput from the Shredder , 
an application that ^lementizes data which is provided by a 
25 service only in standard "packages" suchv as Teler ate pages 

The Page Fragment tool, represbrited^i^ by the 

icon 26, is a user selecta;ble redtangular section of a page 
from a page-b&ed market data service. ^^^^^^ "^^^ constructs 

30 a page fragment inteirictively, using a pointing device to 
designate the f ragmeiit to be extracted and its destination 
on the sheet being composed . This can be done starting from 
a page-based service application, or entirely within the 
program of the invention . The user can then modify these 

35 and other attributes using the page fragment dialog box and 
the menu commands . 
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To siaJce a page fragment Active Object to be displayed, 
the following process is performed: 

1. Move the cursor to a window, i-^e. , a page-based 
display, containing the source page, 
5 2, Position the cxirsor at the upper left corner of 

the region the user wish to select 

3. Click and hold down the left mouse button and move 
the cursor to the right and down to the lower 
right corner of the region the user wishes to 

10 select. The fragment can be as small as two 

characters or as large as the entire page. 

4. .Release the mouse button; The fragment will 

appear in reverse video. 

5. Select the Page Fragment tool from the toolbox by 
15 > / clicking on icon 26 or typing the name of the tool 

or using any otier input device ^ t 

\ . ;toor.. " ^ T 

6t^. Click the mouse button where the pag^ fra 
V - > : to , be located on the sheet being composed and drag 

■20 :-to. the.'. lower right. ■. ■ 

To make a page fragment with no source page: 

1. Sfelect the Page Fragmen 

2. Drag the region where the pa^ is to be 
^^ > v - positioned on the sheet being con^>psed. 

25 3.^ The page fragment will be blank ekceptt for the 

title, tJset the^ dialog box to defines the service, 
,v .page , an4 be displaiy^ed in page; 

fragment. The default region will be the full 

... ^ Pag^-r ■.V-' ; ^ r ■ 

30 . The dialog box for a page, fragment will display the 
full source page, euid draw the region being extracted for 
the fragment. The program according to the teachings of the 
invention draws display objects by invoking the functions of 
the commercially available XWINDOWiS system in 5 the 

35 preferred embodiment although other embodiments can be 
ported to. any other commercially available or research 
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screen rendering library, program or toolbox. The XWINDOWS 
system is available from a consortium of universities and 
commercial vendors known to those skilled O in the art. To 
change the region in which the page fragment is displayed, 
i the mouse or pointing' device can be used to designate the 
upper left comer of tlie h<BW region/ and then drag to the 
lower right corner . The dialog box can also be used to set 
the following attributes: 
'.Service (fieii) ' 
10 The name of the page--i>ased source, such as Telerate. 

click on this field to bring iip a dialog box to change 
^^^"-^^^^^ t^^ service. If another page frkgment is also 
displaying that service and page, it will be 
Inimediately shoWn in full sburbe page display. If not, 
15 ^ ; dialog; box to request the 

/ page ' fro 

• . Pago; (field) , ■ 

• v;:;^^'^^^^^ -^tei a^-7677v- Clitac' on • this 

; ^ ■ field to JMTing up^^ boar to tdtange the page- If 

20 another page fragment is also displaying that service 

and page, it will be immediately shown in full source 
pagb ' display V-^f^i^ dialog 
^ thie pacfe from tlie ^^rvice . 

25 Ds^^ Specify thetre shotiid be no title, or that 

5; ; ; ^o v; -^^^^ gj^o^i^j fc^ a title Indidatin^ the service and page 
irambS, and the Ibighii^ing jiibde^ is that 

;ar ^ - ^i^re no ' title> in ;brd^ t:6l pack rpage fragments; 
closely together . ^ 'r 
30 Page Fragments are traversable. The user can traverse 

' ■'r |:o P^^® 
■? nximb 

' ' The Gtaph tool Allows creation of giraph Active objects 
'V w^ objects whichT track the real timfe 

35 variitibns in a variable in a complex system such as market 
value. The ^aph object is a composite of several simpler 
objects: a gtaph/time axis, a price axis, and a graph area. 



wo 92/12488 



PCr/US91/09811 



- 19 - 

Each of tihese areas can be independently selected for 
changes to colors, fonts, and borders. The outermost 
portion is the frame for all of the graph sub-objects, and 
must be selected in order to perform edit operations such as 
5 move, resize, or front /back restacking operations. 

Each axis has its own attributes controlled by a 
separate dialog box. Because the graph object is a composite 
object, it may not be duplicated with the Duplicate tool. 

When the user clicks and holds a mouse button anywhere 
10, inside the graph area, the value for the Price Axis is shown 
in the upper left hand corner of the Graph Display Area and 
the value for the Time Axis is shown in the upper right hand 
comer. This feature is useful in identifying nvuaeric 
:: values for any ^point on the Graph Lines. 

15 The Graph /Time axis dialog box allows the user to edit 

attributes of the overall graph as well as the attributes of 
the times axis • The attributes this dialog box cvirrently 
supports are divided into the follbwing categbries. 

SCALING ATTRXBUTES 
20 • Type (radio button list) 

Selects the type of time axis. The time axis currently 
support two types of scales: time and ticks. . The 
default is time. 

• Precision (radio button list) 

25 When the scale type is set to time, the precision of 

o the scale mark labels can be set to minutes or seconds. 

When the scale is set to ticks, precisiipn is not 
. • adjustable. ' .• ■ 

• Lock Scale (option button) 
30 freezes the time axis minimum and maximum values to 

their current settings, disabling automatic rescaling. 
When this option has been selected, a lock icon will be 
shown on the axis. / 

TIME AXIS LXMJT ATTRIBUTES 
35 • Maximum (field) 
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The upper limit of the time scale. 

• Miniaum (field) 

The lower limit of the time scale: 

• step Value (field) 

5 The increment to show when drawing hash marKs and 

numbers on the time axis. Axis limits can be changed 
manually iri the dialog box or can b^ changed using 
scaling commands 

• Draw Grid Lines (bption button) 
10 If selected; tW tick marks on t^^ 

acrcDss the graph sarea. 

CSKRIkCTERXSTXCiB 

Axis Positioh (radio button list) r select^^^^ of 
; time axis ai^ either aboW^^ tiie graph area. 

ii5 V NeW Price^- i^ 
; ' creates^ a new etdditibiisil price 

/ the rx^t -^of ' tli^ ' ■ 

GRAPH PRICE AXIS . 

Each graph ican ■ one or more ' price axis, each 
2b corresponding to a different instrument being graphed. 

;.'name--/./ . '\';'^'yr'Vr"\-'-^"^V-. 

• -Sjs>^l Name ■ (field); ^" ''r."'' 

" defines tJie specif icr price 
aixisV GOIJD^ mtiis may" be followed by an 

25 exchange codi^.^ The same conventions used in the Quote 

symbol neune apply here. 

-PRICE AXIS' limits' ^y/y ■-y^- 'y^/ - - - " ^v/ ; > 

/Max Value (iieid);;-^ 
Upper liiait of price scale. 
30 • Min Valu (fi Id) 

liOw limit of price scale. 

• Step Valu (field) 

The increment to show when drawing hash marks and 
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ntunbers on -the price axis. Axis limit:s can be changed 
manually in thB dialog box or can be chsmged using 
scaling commands. 

• Drav Grid Itlnes (optiion button) 

5 If selected, the tick marks on the time axis are drawn 

across the graph area. 

PRICE AXIS COMMANDS 

• Delate Axis (command button) 

Deletes the selected price axis unless it is the only 
10 price axis. 

• Copy Axis (command button) 

copies the selected price axis and places it on the 
screen to the right of the existing axes ^^^^^^^ • ^ ^ 

• Clear Trends (command button) 

.15 removes all trend liheis related t^ price 

" ., '.axis ■ ; ' ■ " / / ■; • ■ .' '■ 'V - ■ ' ■ " 

/ Price Axis Attributes • 
. • ; Line Width (field) 

determines the width of the Graph Plot Line. Width of 
20 0 is recommended for optimum repainting time . 

• : 'Retain Coiint .(field) / - ' 

the number of data pointk tliat are kejpt f or the given 
axis . The default is 150 , this means that the system 
keeps track of the last 150 "ticks;". Orice 151 is 
25 / plotted, the first tick is dropped of f* ^7 
' ..Point -8ize' (field).'; 

the size of the Point drawn when a new data 

plotted. • ; "' -' y-C _.\ \ 

. ' Precisibn'/'(f ield) ' '/^'-^.'-J- 

30 the number of decimal places to show on the Price Axis 

(Y-axis) has marks*. '-''r/'- 

• Connect Points (radio button list) : . 

If "Yes"/ will draw lines between data points; If "No"; 
will only plot data points (be sure to set Point Size 
35 to greater than 1 if lines aren't drawn) . 

• Directi n (radio butt n list) 
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places the current Price Axis on the I^ft or Right hand 
side (default is left). 

• Lock Scale (option button) 

freezes the price axis minimum and maximum values to 
5 their current settings, disabling automatic rescaling. 

When this option has been selelcted, a lock icon will be 
shown on the aocis. 

GRAPH TREHD LINES 

Trend Lines may be drawn on a graph to indicate support 

10 amd resistance levels. 
CREATIN6 TREND LIKES 

1. Move the cursor to tlie poiJit^^^^^^ the 
Trend Line should begin. 

2. • Sbld the Shift Key down and click the " left m^ 
15 button. This creates one trend point ^ j The user can 

move the trend point before /relea^iJig t^^^ 
moving the laouse to the desired location. : 

3. Click the left mouse button a second tim^ on the ^ i^'st 
trend point, hold it dowri, jmA^ -cursor to a 

; 2p second trend pointy p^e user wii:^ see ^ 

w - line "^following" the moxise cursor is the us^ drags it 

., ,^.,into position. • s; •■ .;■ . -■ . . 

i. Release the Moused Button t^ ^ 
:. appear .'as a dotted line- ' ■ \. ■ 
oc; gnTTTWS TREND LINES 

• Insert Trend Points/Segments 

Press and hold the left mouse button on one of the 
trend points. A new trend point will be created that 
can be dragged to the desired location. 
30 •■ Move Trend Point 

Press and hold the iright mouse button on the trend 
point to be moved and drag it to the desired location. 
Del t Tr nd P int 

Hold the shift key down, and click on the trend point 
35 with the right mouse button. 
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Move Tr nd Iilna 

Hold down the Shift and Control keys together. Press 
and hold the right mouse button on any trend point on 
the line. Then drag the trend line to the desired 
5 location. ; 

DELETING TREND LIKES 

Hold down the Shift and Control keys together and click 
the left mouse button on and trend point on the line. 
All trend lines can be deleted by using the clear 
10 trends command in the Price Axis Dialog Box. 

GRAPH SCALING 

The dyneunic graph application provides very flexible 
scaling functions as follows: 
- ' -• ■. '-^ 8ettable -nin, r 'max, and ^ step, values. , 
15 The minimum, maximvim, arid step values of the axes can 

:be set via the dialog boxes discussed in the Price Axis 
sections. They :<:an^ also be changed via the rescaling 
methods described below (zooming, and moving trend 
• lines,)-. 
20 • Automatic Res ca ling 

; Axes can be rescaled automatically when new data points 
arrive. Unless scale is fixed, the graph adjusts 
periodically to accommodate the current shape of the 
line. , 
/ 25 • Fixed iBcaling f 

The automatic rescaling feature can be turned off by 
. scale attribute to true. This^^ 

: attribute can be set via the dialog box. 
• ^ . ■ Zoom Fuliction ' 
30 The graph object provides the capability to zoom in on 

a rectangular section of the graph. The same action 
can be accomplished by setting the axis limits 
manually, but it is much easier to perfoirm such an 
operation using the mouse. To initiate a zoom; hold 
35 down the CONTROL key, click the LEFT mouse button at 

one corn r of the desired zooming rectangl , drag the 
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cursor to the opposite comer of th rectangle, arid 
then release the button. The axes will rescale such 
that the specified rectangular viewing region takes up 
the whole graph viewing region. To zoom back such that 
5 all points are visible, hold down the CONTROL key and 

click the RIGHT mouse button amywhere on the graph view 

area. " ' ~. ■ 

• Rescaling via trend line drawing 

There is a potentially ukeful side effect of drawing 
10 trend iin4s that can be utilized as a quick method for 

rescaling the axes to the desired values. When 
dragging a trend line point, the user may ^m^^ 
point outside of thW visible graph window. If the user 
releases the button whilb the point is outside, and the 
15 appropriate ^ axe^ are not "f 15>ced, then the- axes^ "^^^^ 

' j-esckle' ku-tomaticaily ^^^^^^^ point 
' 'v^^ ai^ea; ' T^ 

^ furth^ to' the i^i^t, iiislSeid of ^ max value 

■ ■'''' ^'-^iai. the dialog box/ the use^^ lii^® 
2 o point the desired distance beyond the right* boundary of 

the graph view. When the ^^^ u^^^^ 
^ buttrat the ti^^^^ will^ektend xts scalii^ 

inciude the hbw trehd iine point. 

;v ■■■ -GRAPH. ALERTS " ^ .; ; ^ ^ 

25 The graph alert facility provides a notification if a 

; data pcjint mbv^ Oii^ region defined -by two active 

■ trend lines- At aiiy giveii^ t at most: two trend lines : can 
be active, if two tteiicis Wr^ active, ijien^^^^a^^^ a new 

trend line will deactivate the last recently activated trend 
30 line of the two. ActiWtion and deactivation of trend lilies 
is done via an abbreviated "mdVe" trend point operation, 
i.e. ciickihg oh aiiy point of the t^^ line with the right 
mouse button without any mOuse movement between press and 
release. Clicking 6n an inactive trend line activates it 
35 while clicking on an active trend line will deactivate it. 
An active trend line is drawn in the color of the graph plot 
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with which i-b is associated. Xnactiive trend lines appear in 
a lighter color. 

If two trend lines sire active, any new point that cosies 
in through the subscription will be checked to see if it 
5 falls between the values specified within the time range of 
the two trend lines. An alert is triggered when a graphed 
value goes outside the bounds of the active trend lines. 
To use the alert facility: 

1. Make sure the correct price eixis is 
10 highlighted for the security for which the 

user wishes to set an alert. 
2/ Create two trend lines that define upper, and 
lower limit ranges (a "channel") for the 
-security. 

15. 3. Activate the trend lines by clicking oh any 

trend point with the right mouse button. An 
active, ^trend line is shown as a dotted line 
the color of the graph plot line. An inactive 
trend line is shown as a lightly colored 

20 line. The right mouse button is a .toggle 

between active and inactive. : ; 

4. If: the security value goes above or below the 
channel formed, by the two trend lines, the 
graph will alert. The alert is shown by the 

25 : new trend point f leashing as a large square. 

\ 5.. The; alezrt will continue to flash until a new 
trend point alerts, or if tJie user clicks on 
the alexrt with, the left mouse buttpn. 
There are two scripts associated with graph obj ects , 

30 one for normal updates and one for alert updates. 

BUTTON. . ■ ■ 

A button is an object which the user can interact with, 
and will cause a script to be carried out when clicked on. 
For instance, the button might perform the equivalent of a 
35 Sheet Next command, or transfer the user to a specific 
sheet. Buttons allow the user to determine the dynamic 
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action Of the sheets^ as well as their appearance/ These 
scripts are express d in the 5 MarketScript language. 

Each button is created using the button tool, and the 
user can use the font fill> and pen menus to specify the 
5 appeaorance of the button (the border menu does not operate 
on buttons). However, since a button carries out its 
operation when clicked on with the left mouse button, the 
user must use the middle or right mouse buttons to bring up 
ttie dialog box to set the button attributes. The "Script" 
10 entry of the button dialog box allows the user to enter the 
script to be carried out. ^ 

BUTTON STYIiES 

style include rectemgular, rounded; shadow, check box, 
knd radio buttoii^ Iir most caseis, : the check box and radio 

15 buttbh styles are used when there ^^ a^^ of buttons . 

Not^ that ior " check 1^ and ^^aidib Button styles, the 

" alignment 

SCRIPTING iiANGUA^ 

Scripts are composed of one or more actions, which are 
20 entered as a sequence. The actions can perform operations 
siich as selection of objects, editing of selected objects 
navigation to sheets, and editing of the current ^sheet. 
Note that these commands maist be:^^ e exactly as shown 

with respWdt to ca^e . The currently suppoirted scripting; 
'25 commands are: ' 

Object Selection Commainds: 

aii select " ^ ^ selects all objects pn 

■ ^4.--- \' -Z.^' /current .sheet l' 

none select selects no objects on 

30 current, sheet 

self select selects the object which is 

running the script 
<item_naiiie> find select selects atll items of given 

: name .- ^ ' ' 

35 . <clas8_naine> class select selects all times of given 

class 

<region_boundB> region select sel cts all items in region 
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Editing of Selecbed Items : 
front 

back 

hide 
show 

clear highlight: 
' <color_nanie> pen 

<color_naine> border Color 
<integer> borderWidth 
<color_naine> fill 
toggle; visibility 
20 Move and Resize of Selected Items: 



10 



15, 



25 



30 



35 



<dxXdy> . move 



<:widthXheight> size 



<dwidthXdheight> rsize 



<x> alighlief t 



<y> alignRight 



<y> alignTop 



<y> alignBottom 



Sheet Navigation Commands: 
first sheet 
prev sheet 
40 next sheet ^ 

last sheet ' 
index sheet 

<sheet name> find sheet 



restacks selected items to 
front 

restacks selected items to 
back . 

hides selected items 
shows selected items 
clear highlight of selected 
page fragment objects 
sets pen color of selected 

■ items 

sets border color of 

selected items 

sets border width of 

selected items 

sets fill color of selected 

"itemS; .' 

inverts hide/show of 
selected items 

move of selected items to 

■ X ,. Y ■ ■ 

relative move of selected 

' items'" 

•resizes selected items to 
width> height 

relative resize of selected 
items . 

aligns left edge of 
selected it^s to x 
aligntis right edge of 
selected items to x 
aligns top edge of selected 
itdms to y ^ ^ 

aligns, bottom edge of 
selected items to y 

transfer to first sheet 
transfer to previous ^heet 
transfer to next sheet 
transfer to last sheet 
activ index : dialog 
transfers to next sheet 
with given name. wraps 
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10 



push sheet 
pop sheet 

Editihig of Cuirrent Sheet: 

<coi6r_haine> background 

oh gridlilnes 

off gridLines 

q.5 toggle gridLines 

Execution Control 

<UNIX conQmand> execute 
<^ pause 

Enviroiimeint control: 
... on tooIBpx 
25 off toolBox 

toggle toplBox 

on gridTool 
off gridTool 
30 /toggle gridTool/ 



back to front if needed, 
beeps if name not found, 
pushes current sheet onto 
stack 

pops entry off of sheet 
stack and goes to that 
sheet 

sets sheet color background 

to hamed color 

turns on drawing of 

gridlihes 

turns off clrawing of 
gridlines 

toggles the drawing of 
gridlines 

beeps the workstation 
runs UNIX command in 
background ^ ' 
pause for specified aiopunt 
of time 

shows the toolbox 

hides the toolbox 

inverts hide/show sense of 

toolbox 

turns oh grid tool 
turns of f grid tool 
toggles activation of grid 
■tool 



, . SCRIPTING EXAMPLES- : ; 

You will find the sheet operations most useful when 
creating new traversal options on a set of sheets. The 
35 Hfind sheet" coBunand is most useful to transfer to a 
specific sheet, and will search from th^ first sheet to the 
, la^t to find one ^ich matches the gave n^ 

The object selection commands provide ways to select 
all objects^ no objects, all. of a given class, all of a 
40 given name, or all in a region- For instance , if the user 
created a set of Quote objects, and had some display 
elements of the Dow-Jones Industrials and the others display 
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the Dow- Jones Utilities, assign the name "INDU" to all of 
one group, and assign the n2ane "UTIIj" to the other groups 

Then use a button script of •■INDU find select red fill" 
to turn all of the Industrials red, anci "UTIL find select 
5 blue fill" to turn all of the Utilities blue under button 
control. Another useful example would be to use "Quote 
class select green fill" to change all quotes to have a 
green fill color. . 

A common use of scripts and pop-up objects is to 
10 annotate a sheet with a number of extra label objects which 
describe what is being monitored or graphed. Haike sure that 
the label objects are in front of the other objects, and 
then give them , all the name ^'DETAIIi". Now create a button 
. with the script"PETAIL find select show", and another with 
15 the script VDETAIL find select hide". Executing these two 
V. buttons will turn the detail on and off on your sheet - 

/ "■ . .■:v;^; SCRIPTING .NOTES;-.:^;^-^ 

If an item name, sheet ncime , command , or color namev 
contains a space, it ; must be contained within quotation 
20 marks. Either single or double quotes may be used. Names 
containing single quotes may be contains in double quotes, 
.-and vice .versa. 

When setting up alert scripts for a group of Quotes, 
set up the scripts on. the first one, and then lise the 
25 Duplicate tool -to make the others. The scripts will be 
copied into each one made. 

There are roughiy 80 pixels per inch on a workstation 
V screen. All of the X, y, width, and height measures in the 

scriptingr language are in pixels. 
30 It is common for scripts to select objects to operate 

on, but if scripts are run at unexpected times (such as due 
. to Quote updates) , they could change the selection status of 
. the objects the user is trying to edit. For thiS; reason, 
the selection status of the objects is saved at the start of 
35 the script execution, and is restored afterwards. Thus if 
a script begins with an "all select" phrase, it is not 
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necessary to end with a "none select phrase" . 

Referring to Figure 3, there is shown a typical network 
environment in which the preferred embodiment of the 
invention would be employed. Elementized data feeds are 
5 received via a IAN/WAN (Local Area Network/Wide Area 
Network) 32 and handled by a feed handler 34. Paged market 
feeds are received via the network 32 and handled by a feed 
handler 36. A workstation 38 running a shredder process 
breaks up the pages of the paged feeds into their 

lO constituent elements. A workstation 40 running a program 
according to the teachings of the invention is used by a 
user to compose an Active Document to manage financial 
ijiformatibn in real time. As the various quotes , tickers , 
graphs etc. are created, subscription requests for the 

15 required data are passed to the netwbrk communication 
software running on the workstation 40. If the TIB<^ network 
communication software is being used, the subscription 
requests are filled using subject based addressinigi : The 
subscription requests result in properly formatted service 

20 request transmissions on the network 32 to the , proper 

' " service and server in the proper protocol to request the 
desired data. T^^ server or servfers then transmit the data 
back to the workstation 40 where it is displayed in the 
Active Document defined by the user. 

25 Referring to Figure 4 , there is shown a typicil example 

■ of ah Vobject" Ws that term is^^ the object oriented 

programming world. An object is an entity which has both 
properties and associated operations which can be invoked by 
a iiser to change the values of various properties of the 

30 object. in the simple example chosen, the object is an 
entity representing a class of objects in the form of bank 
accounts. The particular instance in this class is a bank 
account for Jessica Doe. The properties of each object in 
■Uiis class are the account number, the balance and the owner 

35 name. The operations that can be invoked are withdrawal, 
deposit and query. Each operation can be invoked by 
entering a command to identify the object and start the 
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operation (typically the name of the operation) followed by 
the argument. Th operation then uses the eurgument to 
change the properties of the object. For example, the 
command Doe. Deposit (100) would invoke the deposit operation 
5 and add 100 units to the balance property of the Doe ban3c 
■ account •■ ■ 

Typically, aui object is represented dLn memory by a 
record containing the values for each of the properties and 
a link or pointer to a library of programs which cairry out 
; 10 the operations associated with that object. This structure 
is shown in Figure 5. In Figure 5, two ciata records 42 and 
44 represent the valuies of the properties for two instance 
of bank accoxint class objects. Each record has a link or 
pointer, 46 and 48, .respectively, to a library 50 of 
vl5 programs which carry out the operations associated with this 
■ ':-'-^;'class';of' objects. ' -ry ' ■■ ....,[■■■■ ■' 
: Refierririg to Fic^^ the 

hiierarchy of the pa according :t;o the 

; teachings of the invention . A Fraiae Object 52 •'contains" 
20 all the other Active Objects that will be mariipulated by the 
system. The Frame Object contains menus, dialog boxes and 
: ^exactly one Active The menus are; comprised of a 

menu system 54 and a plurality of menu pbjects shown 
generally at 56 . The menu system 54 handles user inputs 
25 from whatever input device is being used for selection of 
commemds, i.e;> meiiu ^ options. ^ ; ;The dialog ; boxes aire : 
implemented by a dialog manager 58 and a series of dialog 
: objects shown generally at 60. The dialog managetr 58 
handles user input associated with user selection of desired 
, 30 values for iediting properties of Active Object, instances 

which have been created on a Sheet using a tool. It is also 
used to specify commands which eire specific to certain types 
of Active Objects. Generally, the menu options shown at 12 
in Figure 1 are generic operations which can be applied to 
35 any Active Object. However, certain Active Objects have 
associated properties and operations which axe specific to 
that class of Active Object alone. These specific 
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properties and operations are embodied in the instances of 
dialog objects shown at 60 in Figure 6. For each class of 
Active Object which has specific properties and operations, 
there is one or more dialog object (s) which can be used in 
5 a user dialog to set specific properties of an instance of 
that class of Active Object and to invoke operations which 
are specific to that class of Active Object. A graph class 
of Active Object is an example of a type of Active Object 
- which has more than one dialog box. There is one dialog box 
10 to set the properties of ; the x-axis and one dialog box to 
set the properties of the Y-axis. Some of the^e dialog 
boxes "p6p-up" supplementary dialog boxes. 

' Ah Active Document object 62 "contains"; a plurality of 

other objects. They kre: a plurality of Sheet Objects which 

15 have been composed by the user using the toolis described 

- ibove and shown generally at -647 ;a plAirali^ ; of 
; :bbjects the instances of 

V desoribed above and shown generally at &6; and group objects ; 
s^^ at 68V; Group objects are: essentially 

20 "containers" for other objects and can contain a pliiraiity 
or .Active Objects such as are shown generally at 70 
instances of which are created using the topis, and one or 
more ' other group ob j ects shown generally at 72 each Of which; 
may contain a plurality of Active Objects such as shown at 

25 74 or other group objects such as are shown at -76. ' • .. . 
• ; some of the properties of each Sheet Object are: 

whether a grid used for alignment of various Active Objects 
thereon is or is not displayed; grid size; background fill 
pattern, e.g. , solid blue, dollar signs, etc.; a list pf 

30 contained objects; scripts associated with the Sheet that 
handle alerts for any objects on the Sheet; whether the grid 
is being used; edit mode status , i.e., whether the user will 
be allowed to edit (unlocked) or not be allowed to edit 
(locked) the Active Document; etc. Some of the 

35 operations/commands associated with each Sheet Object are: 
toggle grid setting; change grid size; change background 
fill pattern; align an Active Object to the grid; change the 
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edit mode status; etc. 

The Active Document object 62 has veirious properties 
including: the current Sheet to display; the list of Sheets 
in the Active Document; the file naune under which the Active 
5 Document is stored; the number ^of Sheets; etc. Some of the 
associated operations include: open sui Active Docxament file; 
add a Sheet or Sheets from another Active Document to this 
Active Dpcumient; close an Active Document file with save or 
do not save options; go to next Sheet; go to previous Sheet; 
MO etc. 

The properties and operations afssociated with each 
Active Object on a Sheet are : as defined above in the 
descriptions of Active Objects created with the tools. 

The pop-up or pull-dQwn menus under the main menu 
15 options of the menu baa: are menu objects as aire the main 
; : menu options of menu baur 12 in Figure r 

./The dialog manager 58 insures that the proper dialog 
object is selected to make the piroper dialog box atppear when 
; a too 1 is. invoked , ytiidti ireiciuires a: dialog tp sat the 
20 attributes of an instance of an Active Object being placed 
/on a Sheet by a user. The dialog objects ar^ the objects 
which: actually canbody the dialog boxes. The dialog objects 
contain text attributes the define the user's options and 
v : associatedv operations or; cpmm which the user can invoke, 

25 e.g. / graphically by clicking on an icon representing that 
operation, to change the properties or attributes of tiie 
Active Object to which the <aia log box is associated. 

The Active Objects such as those shown at 66 consist of 
labels, quotes, tickers, buttons, graphs etc. label objects 
30 zore "active" even though they are text because they can, for 
example, be changed as part of a script of comiiands which 
; aore executed as a result of an aleorm condition i 

All the objects on the right side of the line 78 are 
stored in memory using the same structure as any Active 
35 Object with properties and associated operations. Some 
properties or operations may be nullities however so that 
the same structure can be used for all types of objects to 
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the right Of line 80. 

A tools manager 78 manages a plurality of tools objects 
shown generally at 80. The tools manager 78 handles the 
user input events which 1kre associated with selection of the 
5 class of the next type of Active Object to be created. It 
is also used to ediit the existing Active Objects. The tools 
objects have associated Display Objects which invoke the 
display/windows system through the applications interface 82 

to render the icons Which represent each tool. In the 
10 preferred embodiment, the XWindow system is used to render 
the icons which represent each toolV Each tool object has 
^ operations associated V therewith which^^^ .i^^ the 
operations defined above iii the descriptions of the tools. 
^^■ ■'^^ available aommercially from the 

15 XWindow' consortium by MIT. It is 
also available thr^bugh mbst Workstation vendors such as Sun 
— : m ; in oto^ ^^^n^odiiiieiitis other Wihitow systems 

' ! such as Microsoft Endows 3 . 6 or the Mac^^ toolbox in 
r ; toe Macintpsh also' be used, or a screen 

rendering system can lie prdcframmed in from scratch, v; \ 
" ' : A global ^ht' dispatch^ 8 receives event information 
^ sudh as ieal time '^dta updates fr<Smr subscriptions and user 
input events and dispatc-ixes the data to thfe appropriate 
: • ;o^ other^ j^rtioii of ^ 1^^ "^^^ 

. .25' appropriate' processing- 

' . A script pr<i^ the commands of 

scripts ent^U by ^ usir detiiiing the desired i>rpcessing to 
* W piformed in the ckse Where an Event Triggering that 
script has occurred. Such an event could be the activation 
30 of; a button or a real time data update vrtiich exceeds an 
alarm limit pro^ammed by the user. Basically, the script 
processor handles requests to process scripts generated by 
the instances of the Active Objects programmed onto the 
various Sheets by the user- 
35 Program systems according to the teachings of the 

invention operate in an "environment" comprised of various 
other support processes (programs in execution on the host 



wo 92/12488 



PCr/US91/09811 



. 35 - 

computer). The environment for a system according to the 
- teachings of the invention is shown below the line 88. A 

high end network interface 90 receives requests for data 
from the system and communicates on the network (not shown) 
5 to obtain the requested data . Xn the preferred embodiment , 
" the netw^^ interface is the TIB* network communication 

software commercially available from Teknekron Software 
systems in Palo Alto, Calif ora but other network 

communication sof twaure may also be used. For example, the 
lb IBM Datatrade* system/ DEC'S DECTrade^ system or other high 
level network interfaces developed in the f utiure . The TIB 
software automatically maps subscriptipi> requests on 

IBM equity prices, into the 
appropriate network addresses for the appropriate service 
15 and server that provides this information and selects and 
parries put the appropr^ service discipline aiid network 
^^^^^^^ ; cbmmmiicate wit^ oyer th 

" particular ^ n^ the ho st^ running 

the system accoriling i:p the^^^^^ 
20 An operating system 92 is also part oi 

:''- -^['^y^eind carries out host traffic fdiirection an^^c^^ 

management diities necessary to siipport the system according 
to the teatchings of the invention^ 

; A file application prqgrammers interface ; and file 
25 AahagCTeht^^ p^ a4 is also pe^rt of the environment and 

/ : t on: a file server, although in some 

embodiments/ it may be part of thei operating system^ V 

Finally/ the environment includes the di 
systems ^ appliqatipn programmer ' s interface for screen 
30: rendering. The preferred embodiment of a system according to 
the teachings of the invention trtilizes the commercially 
available XWindow screen, rendering system. This system can 
receive commands to draw various objects such as line, 
. ; / pointy box or other primitives 2Uid text, font and color 
35 codes etc. from an application program and then render the 
screen accordingly • Any known scr en rendering system can be 
used in other embodiments, or the screen rendering function 



PCr/US91/09811 

wo 92/12488 

- 36 - 

can be progrannned as part of the program system according to 
the teachings of the invention^ 

Referring to Figure 7, there is shown a diagram of the 
parts of an Active Object. An instance of an Active Object 
5 100 contains a dat 102, a Style Map 104, a Display 

Object 106, one or more Event Triggers shown generally at 
108 aiid one or more Event Scripts of commands to be 
performed sequentially if an Event Trigger condition occurs. 
These Event Scripts are shown generally at IIO. The Active 
10 Object 100 includes a Ibcal event dispatcher which 
dispatches events, e.g., user commands , to the various 
Active Object; componients for processing. For example, data 
upda^tes from a network or database are dispatched to the 
Data bb j ect 102 , and "display frame" or display related 
15 events are dispatched to the Display Object 106. Events 
■ 'liandied by the ibcal^ dispatcher can bp internally generated, 
- ^ ^cdi ai a^"change: notification"^ event^^^ Data Objectv 

' ^ ' vrtiich ' is dispatched W the display ^ Object ^^^^s^ ^^^^ 

displayed JT^p^ - : 

20 The baita Object contains the internal representation of 

^'^^^^^^^^^^ t^ by «ie Active Object, i.e. , a 

^ ■ f^^ all the data whioh is available ; about a 

particular subject, oiiiy some of Which does the user desire 
• to view. For exan^^ a quote object will have a 

*25 Deite Ob ject; with large number; clf fields of data, about ; a 
' particular company ^ahd the trading activity in that 

. compeuny's . stock. ;. ■ ■ : ■■. 

The style Map io4 contains v a ^uman readable 
specification defined by the user via selections from a 

30 dialog' box^^^ instance of the quote 

Wet ive Ob j ect was cireated which specify which of the data 
fields ih the Data Object to display in a display frame or 
box showxi oh the displiy to represent the Active Object and 
wh^6 to display the sel cted fields in the display/frame. 

35 The Style Map also contains data which specifies certain 
display characteristics such as what color to display the 
object when the price is going up and what color when the 
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price is going down- The Style Map is simply a 
specification. It does not dp any of tiie actual work of 
rendering the Active Object instaunce or screening and 
selecting data from the Data Object to be displayed. 
5 The Active Object 100 tells the Display Object 106 what 
Style Map to use. Then a style processor (not shown) in 25 
the Display Object does the work of extracting the proper 
data from the. Data Object and sending the proper commands to 
the screen rendering system to display the desired data in 
10 the user selected f oirmat and style . The Display 6b j ect 106 
encapsulates the data and operations required to display the 
data object in the "style" requested by the user/ That is, 
the Display Object contains the internal representation of 
the actual data to be displayed for this Active pbject in 
15 the location on the cxirrent Sheet specif ied by the user and 
■ a style processor; This internal representation ^^i^^ to 
±J^tG screen; rendering system by tJie.^ style processor to 
actually draw the display seen by the uiser. : Thef st^ 
processor; is actually implemented in - .a and the 

20 Display Object 106 contains a pointer to this library and 
receives a pointer to the style map 104 such tJiat the Data 
Ob j ect carl be processed by the style; processor library 
programs in 5 accordance j^rith the style miaip^ 

The Event: T specif ication of cond^ 

25 linder which the user wishes; to do extra E«rocessing : cxrV tlie 
- Active Object. For example, the user can set alarm limits 
V such as a certain price or trading volume for a particular 
quote Active Object^ and when a real time data update 
indicate that the limit has been exceeded, an alarm 
30 condition exits to transfer the Active Object from the 
normal update state to the alert state. The Event ^^S^ of 
Gommaxlds to execute upon occurrence; of the specif ied alarm 
condition is specified in the Event Script specif icat ions 
shown generally iat 110. The things that can be scripted to 
35 happen upon occurrence of an alarm condition are limited 
only by the imagination of the user. Minimally, the script 
may specify an audible beep and/or a chamge in color of an 
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Active Object. More exotic scripts may issue commands on 
the netwoirlc to start another -process running to dial a 
beeper, issue a sell order, issue a buy order, etc. Other 
scripts may publish some or all the data on one or more 
5 sheets of an active document on the network, etc. The 
commands in the scripting language generally include all the 
commands iinderstood by the script processor as well as 
commands defined by the user arid can, in some embodiments , 
inblude commands to the operating system, the high level 
10 network interface or other processes running on the network. 
Generally the commands understood by ther script processor 
' • will include the name of the object, the desired operation 
aiid an a^gumbnt, i.e. , what value to set etc. 
• Thd Active Object 100 also has associated operations 

15 si^bh^ as «mbv^ yourself , "change the data using the real 
- tiiie hfetworfc data iipdate or a database update".; etc- Most 
" operations aire done by the local dispatcher. For example, : 

cause -the - local dispatcher to ^end the 
d^i tb th4 Data Object 102 . Programs according to- the 
20 t^chirigs of the invention are written for "event driven" 
: '^prbcess^g style. An "event" as that term is used here can 
^ " mean ai user caused event such as an input from the keyboard, , 
pointing device or other input device or it could be 
; ■ geneifited by the program itself , . the network interface , or 
to any ^tk^' process In the environment or^ elsewhere -on ^^^^^^ 
- The eveiit dispatchiers in the system match each 

" e^ operation to call. The Active, Objects have 

" their own ev^nt dispatchers arid there is a global event 
Siispktcher^ the network, 

30 the input devices, t^^ °^ a database which 

is ' used to store pricing information so that when a 
subscription is entered, the user may get the most recent 
data immediately and does not have to wait for the next 
upd'aite. . ■ . 

35 Referring to Figure 8, there is shown a flow chart of 

the processing performed by the style processor for each 
Active Object upon the occurrence of a data update event. 
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A data update events represented at 112 causes the style 
processor in th Display Object 106 in stiep 114 to extract 
the values from the user specified fields from Data Object 
102. The extracted values are then stored in step 116 in; 
5 the Display Object in accordance with the specifications set 
by the user in. the Style Map 104. The value of the data 
fields are then compared to any eyent trigger specifications 
set by the user and , stored in the Event Trigger 
specification 108. Step 118 represents the process of 

^10 meiking this comparison and computing any special effects 
specified in the Style Map such as color changes, blinking 
etc. Step 118 may result in an update to the Display Object 
106 if any special effects are triggered. Step 120 
represents the process of notifying the parent Active Object 

15 to send the appropriate commands to the screen rendering 
system to render the Display Object 106 in ; the preferred 
embodiment, c In other embodiments , the style processor 
itself can send the commands to the screen rendering system. 
Referring to Figure 9, there is shown- a diagram of the 

20 event architecture of a program according to the teachings 
of the invention. At the left are shown symbols for some of 
the input event generators. Usfer eventsi can be generatfed 
using a voice processor 12 4> a keyboard i2 6 , a mouse 12 8 , or 
> a touchscreen v l any other user manipulated devicie. 

25^ other ^ input events can originate from the network 32 r a 

^ file/database 132 or from the operating system 134. This 
file/database stores real time data as it comes in from the 
network so that : users requesting a price etc. can 
immediately have access to the latest information and need 

30 not wait for the; next update of the rec[uested information. 
An event originating from the network or the database is 
usually the. data returned after a request generated by the 
creation of an Active Object such as a quote, ticker/ graph 

■ . ;\etC. . ■ ■ :.*V- ■ :;■ ■ ■ y-.- ' \ ■ V- '* ■ ' ' - " 

35 A global dispatcher . 136 receives the event and 

determines which object in the* system it pertains to. The 
dispatcher then makes a call to the appropriate operation of 
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the appropriate object to process the event as symbolized by 
the lines of event flow 138. 

After the environment is initialized, the global 
dispatcher 136 has control of the system. It then waits for 
5 an event and processes each event appropriately-; For 
example, a mouse event in the form of a click on a frame 
object icon such as a window meaning move this window to the 
top of the stack will b^ dispatched to the frame object 52 
by balling the approi)riate operation to move this window to 
10 the top of W statk. A mouse click on a menu bar option as 
shbwn at 12 in Figure 1 would be dispatched to the menu 
manager 54 as a call to the operation to ; display the 
appropriate pop-up menu for the suboptions of the selected 

' menu option " .: : ■ . - 

15 Typicallyv the glbbal dispat dispatch an 

' e^ to the dialc^e manacrer 58 When the user an 
'"iiiput acti^ to create^ aiv Active Object which : requires a 
dieilb^^ box. : A typical sequence would be for the user to 
: ' click the mouse on a tool to create an instance of an 
20 bbjedt. This eveht would be dispatched to the tools manager 
78 which would select the appropriate one of the tool 
^ objects SO. The user would then moVe the mouse to where the 
instance of this class of object is ta be displayed. This 
event would be disi>atched to the appropriate tool object 
25 which would then create an instance of that type of. Active 
- Object at the desired location. A display , object 
representing that object is created and commands are sent to 
the rendering system to draw the display object. The user 
: then clicks thfe mouse on this displayed Active Object and 
30 tlie appropriate one Of the dialogue boxes 60 pops up. The 
user may then select the various options in the dialogue box 
■ to invoke operations to set up the properties of the Active 
Object represented by one of the Active; Object boxes at 66. 
After the user is done specifying the Activ Object desired, 
35 the dialogue box performs an update operation when the save 
button is "pushed" to set the properties of the Active 
Object as specified by the user. 
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A network event is dispatched by the global dispatcher 
to a network data dispatcher 150. This dispatcher exeuaines 
the type of data it is and sends it to the appropriate 
Active Object. The network data dispatcher cem " fan" the 
5 data out to more than one Active Object if more than one 
Active Object exists with an interest in this type of data i 
A file/database data dispatcher 152 does/Uie same thing as 
the network data dispatcher except it does it for data 
events originating from the file/database 132 after read I/O 
10 operation.- 

Some events can originate within and are locally 
dispatched from the Active Objects themselves or from the 
menu objects. For exeunple, the user may click on a font 
change option from one of the menu objects 56, and this 

15 event will be dispatched as an update to the style map pf 
^ the currently selected Active Object. Likewise, a data 
update to an Active „ Object may causie the value of; some 
Variable to exceed the alarm lijnits f^ 
; ; the user. In such a case, the l,ocal dispatcher V of the 

20 Active Ob j ect making the trains it ion into tiie aler^^^ state 
will invoke a script proces;sor 154 and send titie user 
specified script for the appropriate alarm event t^^ the 
script processor. , The script processor^ then proceisses the 
script to carry out the coinmands specified in the script in 

25 the order specified in the script. If one of the bommainds 
in the script is; to change a color or a font, ^^t^ 
processor < will call the style map of the Active Object 
specified in the script (it may be different than the Active 
: Object which triggered the script processing) and update the . 

30 style map of that Active Object. If the script calls for 
publishing some data , the style processor calls the high 
level network interface 90, invokes a publish function and 
sends the appropriate data to be published on the network. 
Likewise, if the script calls for sending data to a database 

35 156, this also can be done:. The script may also call for 
invoking some function of the operating system through an 
operating system call 158, and can invoke other applications 
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160 running in the same environment. Further > the script 
processor may also cause; the other application to perform 
some function and may even cause the other application to 
access the network through the network interface 162 of the 
5 other application to either send or receive some data 
specified by the script. 

Of course the Active Objects all may dispatch rendering 
commands to the display rendering software interface to 
render their respective display objects. 
10 The script processor 154 may also be called by the menu 

objects 56 or the dialogue boxes 60. This allows the; user 
to directiy cause scripts previously def ined by that user or 
/ some ol^er user to be run by selection of a menu ■ or dialogue 
box option to that effect and designating the desired script 

.;i5 tp:--run.\ . 

•Th& x^ bocnmeiit are ar a 

; l hiWarc*^rr iaJ^ of evients witliiri Hiie tiiear^chy is 

^^^^/ ■ the menu laaMger; and the line 166 

2 b represents the fact that the menu manager manages the mienu 
' ■ objecti.^ 2^ an event would t>e 

r ' ^ere the user selects tliE' blbse option t6 close the active 
\ document, f Thii eventi; would f be escalated from the 

/ appropriate ^enia object to the menu manager 54 to make "ttie 
; 25 Sienu^ dis^p^ th^' w^ escalated to the i /frame 

object 52 because the menia manager does not have an 
r operation associ^ to close an active- document. 

Only the fraie object h^^ that capalsility. 

Similar hierarchy exists for the frame object, dialogue 
■ ^ 3a manager ^and dia^ bbxes. A similar hierarchy exists 

within the Active Objects themselves although this is not 
shown. The Active Objects are also managed by sheet objects 
which are not shoTO which can be seen in 

Figure 6.: The sh t : objects a^^^ managed by the frame 
35 object. An example of escalation of an event in this 
hierarchy is when the user invokes a "delete yourself" 
command to delete an Active Object. The will cause an event 
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escala'tion from the selecrted Active Object to the 
: corresponding sheet bject on which the Active Object 
appeared to cause the sheet object to delete the Active 
Object from its list of ctirrent Active Objects • 
5 Simultemeous event processing is allowed. For example, 

if the user is dragging an Active Object to another location 
with the mouse, a series of mouse move events are occurringr 
which are being dispatched to the frame object 52 which 
contains the code for processing mouse moves. These events 
10 result in event dispatches to the selected Active Object to 
tell it to move itself . Simultaneously, a network update 
event can come in to cause a value in the Active Object to 
be changed amd this may cause an alarm and the asspciateid 
script processing... ' 
15 In alternative embodiments, the tools may be 

represented as menu selections or simply be invoked by 
- typing or speedcing their naones rather than through girap^^ 

selection of icons with a mouse,: touchscreen, trackball or 
i: through keyboard navigation with the arrow or t^b keys . In 
20 some embodiments , a map-like coordinate systemi could be 
used, and the user could select tools , menu options or 
Active Objects by speaking their coordinates. Their, must be^^^ 
^ one input device however , although it m^ay be connected to 
the host running the program according to the teachings of 
25 the invention through the network or through empther 
; application with an i^ comniunication jnechsuiism 

such as shared memory, Unix pipes, etc. " 

In some embodiments , the program itself may specify the 
; placement of Active Objects and automatically fit them 
30 together after the user specifies what, he or she wants in 
: the active docximent. 

Button objects provide great flexibility. A button 
object can be scripted to pop up on a user written help 
screen, meOce another Active Object appear or disappear, or 
35 do any other commands or sequence of commands within the 
scripting language. 

, The menu har 12 in Figure l includes a hide/ishow toggle 
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option wherein Active Objects can be hidden, i.e., not 
displayed, although an intetmal representation of the 
display object is maintained so that at any time, the object 
may be displayed once again. This is especially helpful for 
5 user defined help screens which the user does not want 
visible at all times. 

MarJcetSheet™ APFLICAtlON 

MarketSheet'^ is a Teknekrbri Softwaore Systemis application 
that ailbws traders , brokers , and others to customize the 

10 presentation and monitoring of market information. An 
"object oriented" approach provides a state of the art user 
interface and display environment; users and system 
administrators define customized market data information 
pages or "sheets." A sheet is em arbitrary arrangement of 

15 o^^cts , each of which displays an dLtem or group of ^ related 
items in a pr^-def ine<^ Wc^^. ^ are standard sheetsr vrtiich 

^ come with ' the product , sh&red sheets used throughout a 
departinerit or entire firm, and specialized sheets used by an 
' individual: ^ or small group. ' MarketSheet™ gives the user 

20 COTiplete flexibility tb organize; format, and display 
infoinnation ias the user needs'it^ 

MarketSheet™ receives its meurket data ^ from the 
Teknekfon inf om^ion Bus" (TI^) cpmpbheht,^^^ 

^ siiite of coiSmiinication protb that separate information 

is sburces>; lik^ TkarketFeed ^ , Ticker -III , or^ Telerate TDPF 

' from information consumers, like MarketSheet~ or Teknekron's 
RealTime Spreadsheet - This means the user can add market 
data feeds without bbsoleting your applications and the user 
can add applications without changing fee^s. 

30 The MarketSheet™ application is a member of the 

Teknekron Trader Workstation System family of applications. 
As such, it employs a number of concepts which are described 
in the Trader Workstation Introduction manual. Thus it is 
particularly important to riead that manual first. 

35 The following sections are organized as follows: An 

introduction introduces the features and primary objects of 
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MarketSheet™. Then a Tutorial explains how to use 
MeorketSheet*™, covering many of the basic operations. 
Finally, a Reference section describes the menus, objects, 
and scripts in detail. Most of this detail is not needed 
5 for a first reading but will be useful after becoming 
familiar with the progreua. 

This version of the MarketSheet™ program corresponds to 
Versions 2.1 and 2.2 of the product. These versions differ 
only in which feeds are supported. Version 2.1 does not 
10 support MarketFeed 2 in order to load faster and operate 
with less memory. No differences are se|en by the users. 

*XNTRODUCTZOH 

Features ' 

Features of the MarketSheet™ application include: 
■ -15. '.• Display- 

The display consists of objects on sheets. The user 
has complete control oyer the appearance of each 
object. All objects have charaicteristics such as 
foreground color, background color, font, a^^ border 
20 which can be changed to suit user requirements and 

preferences. 
,^ Menus.' 

MarketSheet" uses a pull-down menu system. The Menu ; 
Bar is always displayed across the top of the window, 

25 displaying the names of the available menus. Clicking 

on a menu title causes the menu to appear below the 
bar. Selectiphs frpm these menus are the "coBuaands"/ 
; that drivjB MarketSheet™. 
V • y .. Dialog. Boxes ' ; . 

30 Pop-up dialog boxes are used to input characteristics 

associated with each object or sheet, such as market 
symbol, exchange, graph axis limits, etc. Dialog; boxes 
are also used to specify more detail in many of th 
commamds. . 

35 • I»ay ut 
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There are a number of helpful facilities for arranging 
items on a sheet, such as user-specifiable grids for 
alignment/ and commands to bring overlapped objects to 
the front or to the back. Objects can be aligned to 
5 the grid either on creation or at any later time. The 

grid can be adjusted through the sheet edit dialog box, 
and the grid size is maintained separately for each 
she^t. Layout commands are consistent among the 
different tools 

10 • Scripts 

The user can define a sequence of actions to' be carried 
out when a button is pressed or a price update occurs. 
These actions are expressed in a macro language called 
MarketScript. This facility greatly increase the 
15 flexibility amd generality of the program.^^^ - ; - \ 

■■•;'"v" ^ 'Alerts ' '-^ 7 '\ \[. 

The system monitors for alerts (such as tipip^ 
^ liiaits) in each quot^^ or dynamic graph. The; a^ can 
■ execute scripts in order to changie the- appearance of 
20 monitor items on t6e iscreen- The sc^ cari even rim 

^ • other pirogf aims, subh as a procpramL to play a sound file 

' for audio aiert^V or^^ alert in a file. 

;/ •. ■ .^Display" Stylos"; \^ ^ 

Each Quote and Ticker object uses a display style to 
25 ■ ; * format its otiti)ixi^^ The^e^ d^ styles iniiicate irtiich 

" ^ fields to show (syin^oi # pridieV bl^, ask , etc . ) , how 

: „v wide^Q msilce each :field/ and what cdlors to uise. T h e 
^ flexibility of tJie style faci allows formats t o 
resemble the Quotron screein disp^^^ 
30 terminal. The user cannot edit the styles , but a 

number of standard formats are proyided, and the 
MairketSheet'* Administrator's Manual describes how to 
edit the styles and add new ones; ^ 

35 The user can create multiple MarkietSheet™ files that 

ceuri be saved and reopened, much like the files in the 
RealTime Spreadsheet. Each fil can contain many 
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sheetis. 

OBJECTS AND TOOLS 

The application displays "sheets" or market 
information. Users cam create any number of sheets, which 
5 are then organized into an index for each access. Each 
sheet displays "objects" created by tools in the "toolbox. " 
Available types of objects include: 
Label - 

Labels provide status text to enhance or annotate the 
10 display/ such as "Meorket Sxanmaory" placed at the top of 

" a sheet. ■ 

• ■^ .Quote - / " 

Quotes display securities prices and other TIB 
subjects in nximeriq format, with prices changing in 
15 real-time. Data can be displ^^ any O 

0 elementized feed (such as MarketFeed 2) , f rom 
shredded page-based services (such as Telerate; or 
Reuters) , or from any TIB subject published on the 
network (such as a calculation published from the 
20 RealTime spreadsheet or a C program) . 

.. Dynamic' Graph. 

■ Dynaanic graphs chart securities prices and other TIB 

subjects in real-tdune. Multiple subjects can be 

included in a graph amd:^ 
25 can be performed on the axes ^ such as spreads. Graphs 

can also be merged, meaning that two prices can be 

shown against one time euKis. 
-■ Ticlcer.- , . 

Tickers display a list of secxirities prices and other 
30 TIB subjects that scroll as . the sxibjects change in 

real-time. The user can specify the securities and 

exchanges to be included in the ticker and set volume 

thresholds. 

Paig Fragments 

35 Page Fragments are "cut-and-paste" sections from page- 

based data sources (such as Telerate TDPF or Reuters 
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RDCDF) and displayed as objects in MarketSHeet«~. The 
fragments update in real-time. 

. •' Buttons' 

Buttons are triggers for scripts which are carried out 
5 when clicked. These scripts are expressed in the 

Marketscript« language. in most cases, these actions 
are similar to those inaccessible through the menus, 
but these triggers can be placed on the sheets 
themselves. For instance, the user can create a button 
l6 which will bring up a particular sheet when clicked on. 

This allows the creation of "hypertext links" between 
related information, such as a security and its options 

pricing. Available tools include: 

• ' • - ■ • Grid ' ■ 

Wh^h this tobr is active, all breation, movement, ^ and 
resizing of will^ be adjusted to snatch the 

ciirrent sheet grid settings. 

• ' ' .seleotion;.' 

This t-ooi W vis^d to sel^ 
20 editing, or iBove or resize the^ objects v 

■'. Duplicate;'' 

This tool is used to make copies of an existing object. 
: The ccjpies are^ ^arranged, irl a grid. This tool is very 
useful fo^ creating monitor lists;' or grids ;^ 

25;TnT0RIMi,'^ ■ "■ .■' 

Gatting Bfcarted W ifcfc iterketSheet" 

This section discussed Ma3rketSheet« : informally, 
introducing concepts in the sequence the user might 
encounter when experLaehting with the program on your own 
30 workstation. The Refeirencfe section is more structured and 
covers many of the same topics in more detail. 
Basic Display 

The MarketSheet™ display shows a rectangular region, 
called a Sheet , in the application window, on which any 
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number of objects may be placed. 
Sheet Hame 

Figure 1 shows a sample MarketSheet™ display. At the 
top left of the screen is the Title Bar. Below it is a line 
5 containing the Sheet Name indicator, the Index Position 
indicator and the Menu Bar . The Sheet Name indicator is 
used to show the name of the Sheet curxeritly being 
displayed. It can also be used for quick access to sheet 
attributes. Double-clicking on the Sheet Name indicator 
10 opens the Sheet Editor dialog box. 

Besides the Name, the attributes of a sheet are the 
background color, the grid size, how the sheet should be 
changed when the application is resized, and whether the 
grid should be shown. These characteristics can be inodified 
:''"^15- by the user.-;^ , ; 

Index -Position.. ' v . 

Next to the Sheet Name indicator is the Index Pois it ion 
indicator. This indicates how many sheets are in t;he 
current file eund which sheet number is showing. It can also 
20 be sued for quick access to index information. A / 

double click on the Index Position brings up the Index 
dialog box, which displays a list of the sheets in your 
V- MarketSheetT"^' file..-- 
Kami Bar-'^' -\ 

25 To the right of the Index Position indicator is the 

Menu Bar shown in Ficyure 11 > The menus pull-down by 
pressing and holding down on the menu choice using the left 
Mouse button. The menus are the main way of carrying out 
commands in the system. Coxomands provided in the menus 

30 support changing and editing the contents of the sheets. 

Pressing the left button while you're pointing to a 
menu title causes the title to be highlighted and the menu 
to appear. While holding the button down, drag the pointer 
down through the entries of the menu. As the user drags 

35 through a menu, each usable command is highlighted in turn. 
If the user changes your mind about choosing a command, move 
the pointer off the menu and release the mouse button. 
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Nothing is chosen unless the user releases the mouse button 
while one of the commands is highlighted. 

some menu commands will be shown in gray rather than 
blaclc. These commands are not available right now. For 
5 instance, if there is only one: sheet, the command to move to 
the next sheet is not available. Some menu commands are 
shown with three dots after their name. These are commands 
which wiil bring up a dialog box for further specification 
■of information. For instance/ the Create command under the 
10 sheet menu brings up a dialbg box so that the user can enter 
the name of the sheet to be created. 

Many menu it«iis have a keyboard shortcut which is a way 
of selecting them without using the mouse. The more 
commonly used commands have a diamond and a letter to. their 
15 right. This indicates that the command can also be. selected 
by holding down the diamond key (to the left and right of 
the S^ace bar), and pressing^the^^ letter. Note 
' that the' title of the menu contaiiiiihg the command will flash 
: ^en the command is selected, but ttie'^menu vn:ll not 

- 20,. shown.-.: ^' ■ ' ' . '■. '■" 

"Objects 

■ato^ she^ in Figure l cdntaiiis the: following objects: 
At the top is a label which displays the -text "Market 
summary." Below it is a sfeost guote showing the last t^^^ 
25'ih xirz. Below that are a igES^ (hot shown in full detail) 
and alf iragment of the Reuters MRLD page. Near the bottom of 
'the '^heet are, a button and -a" ticker. . ■ ' : 



used in several places ; vhere 



DTKLOG BOXES 

Dialog boxes are 
30 information must be specified about an object or an 
operation. For instance, double-clicking on an object brings 
up a dialog box in Which its; characteristics are shown. A 
typical dialog box contains the following kinds of items: 
labels and grouping boxes 
35 • text entry areas 
buttons 
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• lists 

In the example of Figure 12, "Name" is a label, and to 
its right is a text entry area. To change or enter 
infonaation in a data entry field, click the left mouse 
5 button within the field. A small typing cxirsor appears at 
the point of text insertion. Use the Back Space key to 
delete, old text. Type in the next text. The user can also 
select the text to be replaced by dragging through the 
cheoracters with the mouse. The characters dragged through 
10 will be highlighted/ i.e., shown in white oh black. The 
next character typed will replace the selected text. 

To select an option via a selection button, click the 
left mouse button within the square box next to the name of 
the option. Some options are "toggles" which t\irn on and 
15 off individually each time the user clicks them. Others are 
: ; "radio buttons , " a list of alternatives of which only one 
will be ^active, at any time. 

To use a list, clock with the mouse on an entry of the 
list. These are typically used for lists of color names or 
20 sheet names. The Scroll Bar to the right of the list 
indicates what portion of the list is visible, if hot all 
the entrijes are showing. Click on the up or down arrows of 
the scroll bar to see more itemis. The center part of the 
scroll bar will indicate what portion of the full list is 
25 being shown. Clicking and dragging the mouse on it will 
■ enable quick scrolling to the beginning or end of the list. 

One item on the dialog box has the Input Focus at any 
time. This concept is similar to how the Control Panel 
selects which application window has the input focus. The 
30 focus is indicated by drawing a black rectemgle around the 
item.: For instance^ when a dialog box first appears, the 
item in the upper left will have the focus . To shift the 
focus, use the arrow keys to move it left, right, up, or 
down. In addition, the Tab key cam be used to move to the . 
35 next item, the Shift-Tab key can be used to move to the 
previous item, and the Keypad Home key can be used to move 
to the item in the upper left. When a button is traversed 
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to, it may be "clicked on" by typing the space bar. 

When a text entry field is traversed to, its entire 
contents are highlighted so that the user can easily enter 
another string. In order to simply edit the existing text, 
5 click in the text to specify the insertion point. 
Alternately, the following keyboard equivalents are 
available f or settiiig aiid moving the insertion point through 

keyboard cpmmands j 

Control-F moves the insertion point forward 

10 Cpntrol-B moves the insertion point backward 

Control-A moves the insertion point to the 

beginning ^ ' 

cpntrol-E moves the insertion point to the end 

conclude a dialog box operation, click the left 
'■15 mouse button on an action button. ; These are command- i^ames 
siurrounded by a rounded border aiid, on a color monitor, 
shaded in colory Most dialog box^^^ have "OK" or "Cancel'' 
tuttons to accept or rejedt the dialog box action and exit 
the dialog box. Dialog boxes may also be exited by pressing 
20 the Return key which; is equivalent to 

Escape key which is equivalent to cancel. 

IttHIPDIATING SHEETS; ■■ 

. : A MarketSheet^ f ile is organized into a list of ^heets , 
or pages, of whibh oiniiy one sheet i shown at a time. Hence, 
25 the most common operations are to cliahge which sheet is 
showing. Operatibns to show the First, Previous, Next, and 
Last sheets are provid:ed in the Slieet menu as shown in 
Figure 13 , below. These will navigate through the ordered 
set of sheets in the system. 
30 Ari alternative way of navigating to other sheets is to 

Use the Page UP and Paqe^Down keys. On the Sun keyboard, 
these, are R9 and Rl, corresponding to thfe placement of the 
Page Up and Page Down keys on the keypad of an IBM PC. 

Yet another way to change sheets is to display the 
35 Index dialog box, using the Index operation on the Sheet 
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menu. This is shown in Figure 14/ below. The dialog box 
contains a list which holds the names of all of the sheets . 

To display a sheet, select it and then click on OK, or 
as a shortcut, double click on its Index entry. The scroll 
5 bars may be used if there are more sheets than will fit on 
the display. The buttons to the left of the list are used 
to change the ordering of the sheet in the list of sheets. 

CREATIH6 AND DEIiBTXHG SHEETS , 

Besides moving around to the diffeirent sheets, the user 
10 can also create, delete,, rename, and change the order of the 
sheets. The Sheet Create menu command is used to add a 
blank sheets A dialog box will appeatr in which the sheet 
name" may be^ entered. • /■ 

The name of the new sheet defaults to "Nb Name," and 
15 the new sheet will be placed after the current sheet in the 
index. Note that it is aliowaOsle foiT more them one sheet to 
have the s£Uiie neuae. 

To change sheet characteristics such as the namie , the 
: background color,, or the grid sizes (to be explained below) , 
20 use the Sheet Edit operation or double-click on the iSheet 
Name indicator . Complete the dialog entry by clicking on 
'-the: OK' biitton. . ^ . V ■. 

The Sheet Del et e menu command, is used to delete the 
\:. current sheet. ; A dialog box will appear, indicating the 
25 name of the current sheet and requiring that the user 
confirm the delietion. - Note that when there is only one 
sheet, it may not be deleted. 

The Sheet Index menu command is used to change the. 
• • current sheet, as seen previously, and it can also be used 
30 to change the order of the sheets. Bring up the dialog box 
: and then click on a sheet name which is not the top one. 
Clicking on the button marked "Top»» will then move that 
sh t to the top of th list. Click on "OK," and the 
selected sh et will be moved to the first position. There 
35 are also buttons to move a select d sheet forweord one 
position, backward one position, or to the end, and to 
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create, delete, and rename sheets while the index dialog is 
active. 

KANXPDLATIHG OBJECTS 
■ Toolbox. 

5 The Toolbox is a vertically arranged set of icons or 

buttohs along the left side of the display sheet as shown in 
Figure 1. xt is initially not shown. Using the Show Tool- 
box command in the Edit menu will cause it to appear on the 
left side of the Display. 

10 The Toolbox dontains aii icon to indicate whether the 

Grid tool is active, then a gap, then an icon to represent 
the Selection tool (or arrow) , then an icon to represent the 
Duplication tool, and then an icon for each of the available 
object types: Only one of the tools can be active at any 

Is timei ^ It is^ reveirse video. The Grid tool is a 

/ . "^toggle, 'ieitJtier .bri^ or'offv^'' '';V:^ ■ :. ^'7 ; ; 

The Toolbox is used to select th-e next = object; to be 
created? After picking a tool (such as a Quote) , click and 
drag to draw a rectangle on the current sheet. The selected 

20 type of object will b6 cheated, and the Toolbox will 
reselect the Selection or tool. 

If the Grid tool icon is lit, the corners of the drawn 
rectangle will automatically be adjusted to the grid siziiig 
for the sheet,/ whether^ is actually being 

25 showii. This; i^ a useful page layout feature when creating 
an aix^ay pir similar items on a sheet. 

. SBLBCTING. OBJECTS' 

Editing operations provided by the menu system will 
operate on selected ob-iectfs^ oh the current sheet. Selected 
30 objects are indicated by a "picture frame corners" around 
" the object, as shown in Figure 16. To select an object^ 
sinoie click on the object with the mouse. A way to select 
more than one object at a time is to draw a large rectangle 
(using the Select tool) around the desired objects, as shown 
35 in Figure 17. 
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Holding, down the Shift: k y acts as an "extend 
selection!' feature similaur to many programs for the Apple 
Macintosh, allowing the user to select and highlight more 
than one object, by clicking on each one of them. If the 
5 user clicks on a selected object, it is unselected. 

If the , user draws the selection rectangle with the 
Shift key held dbwn>\ any objects in the selection rectangle 
will be toggled / reversing the selection state of all 
affected objects. The user can unselect all objects by 
10 clicking the left mouse button on an empty area of the 

■ -sheet'. 

Another way to select objects is to select all of them, 
: by using the Select All command, in the Edit menu. : 

USING KEYBOARD TRAVERSAL 

15 The keyboard traversal facility allows the; user to 

change which object is receiving keyboard input, m^uch- like 
V the Control PMel f used to change which 

■ application receives the keyboard input. This is also the 
szune facility which is used for navigation in dialog boxes. 
20 Not all objects can accept the keyboard traversal; cxirrently 
only the Quote,; Page Fragment, and Button objects do. 

The object which has the traversal focus will be shown 
with highlighting market along the sides, not the corners . 
:This . is shown in Figure 18 . ^ Note - that selection and 
25 traversal are two .distinct operations and are indicated by 
two distinct highlights. When an object is both selected 
: and traversed to , the . highlights will merge to form a 
complete 'border . ' / 

Use the arrow keys to navigate in direction such as up, 
30 down, left and right . The Tab key will move to the next 

■ item, and the Shift-Tab will move to the previous item. The 
tabbing sequence is the seone as the stacking order, which 
defaults to the order in which the items were made • This 

. can be altered using editing operations described below. 
35 When there are more than one selected object, one is 

marked as the Traversal object, meaning that keyboard input 
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will be sent to it. This facility is mostly used for quick 
editing of the symbols in Quote objects, or the current page 
shown in a Page Fragment, which are explained in more detail 
below. 

5 DOTIiICATiHG OBJECTS 

The Duplicate tool may be used to make copies of 
objects on a sheet, which will be ^nranged into a grid of 
copies having the sEune size as the original. 

To use the Duplicate tool, first create an object, and 

10 set up its characteristics, such as size, colors, font/ and 
6ther attribute. Place the object in the upper left bf the 
region to be filled with copies. Then click on the 
Duplicate tool icon in the toolbox. Now click with the left 
button on the object to be duplicated, and drag right and/ or 

15 aown to define the region to be filled- As the mouse is 

? dragged, the putlikes of the copies t:o be created^ will be 
sho^mi When the regibn is complete, relea:se the mouse, and 
the copies will be made; The selection tool will be made 
active again so that the user can operate on the copies. 

2 6 : Note that the Duplicate tool cannot be used •■ to make 
copies of Graph objects, due to their composite structure. 

EDIT KBkU dPEKMioHS 

^ «»e user can perform 

editing operations using commands from the Edit Menu ; 
''25 ' ■ giit rnai^te ^ the obiedt ' 

. Front br4«ga the obSeet to the front of the^ 

i ;•■ overlap list 

i Sack a^yiaa the ob-iaet to the baek of the overlap 

list 

30 Since objects can oveir lap each other, the user may want 

to bring one object to the foreground, or push one object to 

the background. 

Objects are normally shown, but the user can 

temporarily hide them, using the Edit Menu. 
35 Hide the object 



wo 92/12488 



PCT/US91/09811 



- 57 - 

• Sh V the object: 

These operations ar often used to create pop-up 
objects on the sheet which are not visible until the user 
shows them. . In most cases, button scripts are used to 
5 automatically pop up and down the hidden objects, in order 
to display help or additional information. This is 
explained further in the Buttons section. 

To make page layout easier, the user can fit objects to 
the Grid of overlap objects as shown in Figure 19 . To see 
10 the grid, use the Sheet Edit command^ to bring up the Sheet 
Editor Dialog Box, Change the Grid isize by single^ciicking 
anywhere in the Grid Size box. Once the user has created 
the desired grid size, click on the Draw Gridlines button 
arid close the Dialog Box. The Grid lines will now be drawn 
;^^,.15, on':the;:Sheet>.'v...^;... 

Aligning objects will automatically resize their 
; r ; . borders t^ box, or multiples of the 

grid box size, if the object is large ; When t^ has 
selected the objects to : be aligned, chp 

■ 20 V. Alien " . ./^-^ ' - ' v'-. ' : ' V ' 

to resize to the grid. Selected objects will align to the 
grid. ; Other objects will not move. 

In order to refer to specific objects or collections of 
V objects in the Mark^ by; the scripts, 

25 objects can be given, nsunes. Note that the name of a label, 
for instance, is different from the text shown by the label. 
.-. Choose ' \- .. 

-•" - - - 

to display or change the na.e A dialog box will appear, 
- 30 indicating the name of the first selected pb j ect . The name 

can also be changed through this dialog box. The name 
. change will apiply to all of the selected objects. 

MOVE AND RESIZE OPERATIONS ; 

Some editing operations do not require the use of the 
35 Edit Mehii. The user can move or resize an object using the 
m use to sp cify what the user wants to do. 
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Objects can be Moved by Selecting them, pressing down 
and holding the left mouse button, and then dragging the 
objects to a new location on the sheet. 

TO Resize an obj ^ct , press and hold the left mouse 
6 button oh emy one of the comers of the Selected object(s) . 
some degree of precision is required, since the mouse cursor 
must be within 2 pixels of the corner . 

Nbte that while moving or resizing, the mouse cursor 
' will change into an euttow indicating the movement or 
-10 direction of resizing- 

V • B^^^ editing a selected object or group of objects, 

t^ user can also changfe their display characteristics. 
These disi)lay characteristics are accessed from the Menu 
is ^Beur . and inclaide; ' ' 
■t Mode: ; changes the: highlighting mode for page fragment 
" ; V objects. This is described in iaore detail below. 

Font ; chahges the fbiit size and style. 

Pen ; changes the color for the text and border. 

20 Border : changes the width for the border of the object. 
Fill; changes the colbr which fills the background of 

' ' [ ' '■' • " the : obje■ct.• 
^ " : Kite that "the user cani^ the border ofButtph 
■ obj^tsi' as tJieir border is drawn inte^ to provide 
' 25 different shapes..;^ 

DIALOG BOXES ' 

i>i, edi± the detailed charalcteristics of an object, such 
^ " as to chMige ' a label's text or a quote's subscription 
• informaticin, double click on the object. A dialog box will 
30 appear showing that the object's attributes. The dialog 
boxes are different for the different types of objects, but 
all have OK, Cemcel, and Revert buttdris. 

For a label, for instaiice, there is a; text entry area 
f or th label's text, and a set of radio buttons to specify 
35 the alignment mode of the text. 
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The specific attributes of the different classes are 
- described more fully in the Reference section of this 
manual* 

INTRODnCTION TO SCRIPTS 

5 ■ The script facility in MarketSheet* is primarily for 
advsmced users, so only a brief introduction will be given 
here. Scripts may. be used to go to the next page, to a 
specific page > or to alter the appearance or layout of 
objects. They are composed of one or mpre actions, which 

10 are entered as a sentence. For instance, one script would 
be "Governments find sheet" , which would find the sheet 
neuned Govexmments and show it on the screen. This would be 
faster than bringing up the index dialog box , searching 
through the list, and selecting the entry for Governments. 

15 Thus, scripts can be thought of as a macro facility for 
commonly pe^rforme^d functions. Scripts can chain together 
several operations , such as "next sheet next sheet" , ; which 
would go to the next sheet, and then the sheet after that. 
The section on scripts in the Reference part of this 
. 20 manual describes the available operations. 

ALERT PACILITIBS 

The dialog box for a Quote object allows the user to 
: ':■ set upper and lower limits for a specif ied field. When its 
limits are reached, a Quote objeict is shown in reverse 
25 colors (i.e., its pen and fill colors are reversed) . 

When a Quote reaches a limit value, it will r\in one 
more scripts, which the usier can enter. There are four 
V scripts associated with each quote, which are rxin at the 
: start of an alert, ..the end of an alert, dixring a normal 
30 update, and during an alert update. This is explained in 
more detail in the section on Quotes in the Reference Part. 

For a Graph, alerts are triggered when the plot line of 
the instnuneht moves outside the channel created by an upper 
or lower trend line. 
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LOADING MID SAVING SHEETS AND SHEET SETS 

Only one set of sheets (one file) is active in 
MarketSheet"* at any time. File menu operations New, open 
Add. Close, and Save are used to create a new sheet set, 
5 open (read) an existing one/ add another file's sheets to 
the current file, close the current one, and save the 
current one. versidn shows the Version Number for Market 
Sheet. Note that while a file is open > the New and Oeen 
ojierations are disabled, and while no file is open,; the Save 
10 and Close operations are disabled. 

^ ihe QEen and operations will bring up a dialog box 

which lists the files already saved in this account; To 
select one of these names, simply click on it, or type a new 
name into the text edit box and MarketSheet* will search the 
15 site-wide accbuiits as well. 

i^bte that the current file name is shown in -ttie 
application windoW title bar arid will also • appea^^^ the 
X' ;■ icon windowytitl'e.;'' ' ■ 's.'".. ■ ■;■ " ' 

The file name that the user types will automatically 
26 have the suffix .ins" added to it. This avoids the 
possibility that thb file will overwrite one of the system 
files on the disk, which will have a different suffix. ; 

: ' 'on-sicreen' help : ' 

There are two ways to obtain on-screen help with; 

25 Marketsheet™. The user can select Help from the Trader 
Workstation Teknekron Menu and then select MarketSheett" from 
the list of help subjects. Or, the user can click on the 
Help gadget in the upper right corner of the Marketsheet™ 

' window frame, in either case, a Marketsheet™ Help Menu will 

30 appear listing subjects for which help is available. Some 
of these subj ects invoke subsidiary help menus . Once the 
user selects an item for which help text is available a help 
window appears on the ^creeii , overlapping other windows . It 
displays a page of text on the chosen subject; Click the 

35 Close gadget in the upper right comer of the help window to 
erase the window and return the display to its state when 
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the user r cpiested help. 
REFERENCE 

Menus- 

Figure 2 shows the basic Market Sheet* display and the 
5 menus that the user can select from the main menu bar. 

Menu items shown in bold typo are active in the current 
product release. The notation •! — " appears on the screen as 
shown in the figure and serves as a logical separator 
between related groups of menu itfsms. Menus which contain 
10 the notation as an item are lists of fonts or colors. 

What appears on your screen will be a longer, somewhat 
different list. 

Menu items that consist of a Command name followed by 
". . . " display a dialog box when selected. 

■;15;.FII.E -MENU: • / , ' ; ' .^'/^ 

the File Menu to create new collections of sheets 
("files") , to select filesi, and to save changes the user has 
made to files. File Menu commands eore: 

.-:,NeW'- .■ 

20 The File New command creates a new file. Once the 

user has made a hew file, the New and Open 
commands are disabled until tJie user closes the 

;\ -fiie.../;^ ^ ; i/'y' ■ "i"-'--- 

-.■■•\.Open> ; r.^'/-^,^^ _ ■ v - y ' 

25 . ]V The File Open cpiamand displays a dialog box in 
which the user enters the name of a previously 
created file with which the user wishes to work. 
The dialog box will contain a list of files which 
- are already saved under your account. When the 

30 user accepts the dialog box, t^ the user 

named will replace the currently active file. 
Once the \iser. has opened a hew file, the New and 
■ Open commands are disabled until the user closes 
... the:file.: '/ 
35 • Add ^ . 
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The File Add command copies the shee-ts from a. file 
and adds them to the currently displayed file- 
The additions are temporary until the user saves 
the current file. Add displays a dialog box into 
5 ^idh the user types the name of the source file. 

The dialog box will contain a list of files which 
are already saVed under ydiif account, dialog box 
' command Add executed the operation. Cancel exits 

the dialog box withbut performing an operation. 

10 . • Close 

^ The File Close co^ 

application, terminating access to the cxnrrent 
file. Once the user has closed the file, the 
ciose, save, and Save As commands are disabled 
15 until the user op^hs a file or create a new f ile . 

■ ■. • ' Save - 

The File Save commands saves the current 'file. 
ciiMges the usfflr has made ^ b^ ^® 
nki^ of the file does not change. . Note that^ if 
20 "the curreiit file has lio-t been changed, this item 

^ is disabled. 
■ ' Save As ' 

: The File iSaye As command saVes^ ^ t^ current file. 
' ^ it displays a dialog box r into ; vrtiich tiie user 
25 enters the name of the file. When the user 

creates a new file th6 user must save it with 
' S assign it an initial name. 

' Lat^r the " user^ can; save it' - again with Save, 
preserviJ^ name. To create k new file that is 

30 similar to aii old one. Open th^ bid file, make 

your changes , khd then use Save - As to save the 
" : new version with a: hew name. 
Version''. 

The Fiie yersion commaihd ' displays the current 
35 software version number in a dialog box- This 

information is needed when reporting a problem 
with the software. Click on OK to remove the 
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dialog box. 

EDIT MENU 

Use the Edit Menu to memipulate objects on the current 
sheet. Edit Menu operations are : 
5 • Undo ; 

(not implemented in the current release) 
: ' • cut ; ' 

The Edit Cut command deletes aill currently 
selected objects from the sheet. 

■ 10 • . Copy.-'.- . . 

(not implemented in thiB current release) 
■ 'Paste \. 

(not implemented in thiB current release) 
SttlttCt All • ^ ■ 

15 Selects all the objects on the current sheet. 

■ Front .v;^V.. V^^:.^ "v"-^ ■ 

The Edit Front command moves ail selected objects 

to the top of the^ overlap stack so they become 
fully visible. Objects that overlap the selected 
20; objects will move to the; back. 

Backv ■ 

ThB Edit Back command moves all selected objects 
to the bottom of the overlap stack so they do not 
obscure any other objepts . Objects that overlap 
25 v ,vthe moye to the front. 

;Jv/\' Hide: ^ ' V . ' ■ : ■ 

The Edit Hide command makes all selected objects 
invisible on the screen. . This command is often 
combined with the Edit Show command to make 
30 objects pop up and down on the sheet. 

• : Sboy • 

The Edit Show comnand makes all selected objects 
visible on the sheet. This command i6 of ten 
combined with the; Edit Hide command to mcike 
35 objects pop up and down on the sheet. To select 

a hidden object for use in this command, use the 
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Select All command, or xise the mouse to drag a 
selection rectangle around the space where the 
object should be. 

"' ■• . • • Align 

5 The Edit Align command adjusts the positions of 

all selected objects to align with the current 
"grid. 
..^ • • Merge 

Uie Edit Merge command mierges graphs. Select the 
10 price axes of two graphs airid then execute the 

Merge command. The first graph disappears and its 
price axis is added to the s^ 
creating a multiple axis graph. 
..• .- ■ Name...-' 

13 The Edit Neune. . . commamd is used to display or 

change the hsimes of- 1^^ 

allows the objects to be tagged so that they can 
be refere^^ button 'sct-iipts. A dialog box 

\,ill dppearV showing the naine of the first 
20 selected'bbject; ah^ if ^a new name is entered, all 

selected bbjects will b^^^^ 

the Name command is to assign a name to a ticker 
so that its selection !tist: V::an be copied vhen 
\" ■ de"£ining ''bther - tickers'. -'•■■y';^^^^^^^^ 

.7.'25":» "': 'ShowytHide] ToblsV'-;- ' ^ '''^^^ 

The Edit /§how Tobi^ ' cbnmartd^^ «^ the toolbox to 

appear on the left side of the display area. Use the 
toolbox to crea^^^^ grid. Wlien the 

toolbox is di^layed, this Hide Tools. Hide 
30 Tools turn off display of the toolbox: ' 

' SHEET MENU' . 

Use the Shebt Menu to create, dielete, aind iaodif y sheets 
and to navigate among existing sheets . Note that it is 
allowable for more than one sheet to have the same name. 
35 This allbws the "find sheet" scripting operation to navigate 
through a series of sheets. 
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• ; Pirst 

The Sheet First conunemd tremsfer to the first 
sheet in the list of sheets in the current file. 

. . Prev ■ 

: 5 . . The Sheet Prev (Previous) command transfers to the 

previous sheet in the list of sheets in the 
current file. 

Next. 

The Sheet Next command transfers to the next sheet 
10 in an the list of sheets in the current file, 

• . ' • ' " Last . . 

The Sheet Last command transfers to the last page 
in an the list of sheets in the current file. 
Index, - 

15 The Sheet Index command bring:S up the Index dialog 

t>ox. This can be: used to review the names of the 
sheetSy to select a different sheet, or to cdiange 
the order of sheets in; the file.- A short-cut for 
bringing up the Index dialog ixjx is to dou^ 

20 click on the index position indicator ./ . 

■. . ••■ :.yCrM^e^- -./.:y':^ [:,^.\ .^ : . ■ C 

The Sheet Create command brings up a dialog box 
which allows the user to create a new sheet 
containing no obj ects amd having l^e name 

25 V ••Untitled*! . Change tlie name wi^^^^ Sheet Edit 

bommand or double click on the Sheet Name 
indicator.:' ■' 
• .Delate- • 

^ The: Sheets Del^ brings up a dialog box 

30 which allow the user to delete the sheet that is 

currently displayed. ; The user must confirm the:: 
; deletion -as a safeguard., ; 

V* • Edit ^..:^•'■^■;'' 
The Sheet Edit coianahd displays a dialog box that 

35 lets the user enter a sheet nsuone and background 

color, turn display of grid lines oh and off, and 
adjust the grid size. A short-cut for bringing up 
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the Sheet Edit dialog box is to doiible-rclick on 
the sheet name. 

MODE MENU 

Use the Mode Menu to change the highlighting mode in 
5 Pa^e Firagment objects • Each page f ra^eht implements the 
basic highlighting facilities used in Telerate displays to 
indicate which characters on the source page have changed. 
The availaible modes are: 
- •/ ' .None 

10 No highlighting of chemges is performed i 

• Mode J - Numeric Highlighting 

The nxmeric characters whidh hive changed in the 
most recent update within the region shown by this 
fragment are shoim in^^^r ^ 

15 • Mode R - Line Highlighting ^ 

Tlie lirie: containing the *iao^^ 

^^^^^^^^^^^ w is 

shown in reverse colors. ' 

• Mode H - Accumulated Niiaeric H^ 

20 The numeric characters which have charxged since the 

- ; last Biode change or highlight clear sire shown in 
; .reverse "colors. ■ •.■""*' 
V Mode F Acctinrala ted Line Highlight^ 
^ V ' The lines which haVet c^ since the most recent 

25 / V mode change or highlighting ^cleat are shown in 

reverse colors. 

• Mode Single - used for aingle fields 

The numeric characters which have ch in the 

; : most recent iJ^date anjvhere on the soxirce page are 

3d shown in reverse colors. : 

In general, use the Modes J through F when showing a 
Isirge region of the source page - The highlighting will 
therefore apply to j us t this region , and will not be 
affected by updates outside this regi n. Use the Single 
35 Mode when showing a page broken up int a number of squall 
page firagments, such as one for each price. This way the 
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highlighting will be based on the most recent update 
anywhere on the source page (if the user had selected mode 
J for the small fragment, the highlights would remain until 
there was another update in that same small region). 
5 Note that the highlighting is cleared for the selected 

objects whenever the mode menu is used. For instance, if 
Mode H is in effect and a number of highlights have 
accumulated, select Mode H again to clear the highlights and 
preserve the mode. 

10 Clearing of highlights can also be accomplished through 

a script, see the Scripts section for more detail. 

. . Font Menu 

Use the Font Menu to change the font used in selected 
objects. The default font is a small fixed^width fbrit. The 

15 elements of the font menu are defined by your system 
administrator, and may be changed when other fonts become 
available. Not all fonts are provided on all X Window 
System implementations. Therefore, the program dietermines 
which of the requested fonts are not available, and 

20 indicates those in gray (disabled) items. The ciirrent font 
is indicated by a black dot next to its name.. / 

Note that if the selected object was made on another 
system which had a different set of fonts in the font menu, 
there may be no current font indicated on the menu. 

25 Pen Menu-';. 

Use the Pen Menu to specify the foregoing color of 
selected items. The default cblbf is black. This is the 
polor of the text or lines in the object. The current 
foreground color is indicated by a black dot next to its 
■ 30 name. ' V/ . " 

, . ■'...Border Menu 

Use the Border Menu to specify the size of the border 
around selected items. The default is one pixel. .Wider 
borders waste some screen space but they are more attriactiye 
35 and easier to manipulate with the mouse. The current border 
size is indicated by a black dot next to its name. The 
lower portion of this menu specifies the border color of the 
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Object. The current border color is indicated with a black 

dot next to its nam^' 

Note that the border color and width of buttons cannot 

.. be. chamged. 
5 Fill Menu 

Use the Fill Menu to specify the background color of 
selected items. The default color is white. The current 
background color is indibated by a black dot next to its 
name. . . , /. . ." ■. ' _ . _ . 

10 Note on Use of Variablo-Widtli Fonts 

Font are divided into two types: fixed and variable. 
Fixed width fonts have all characters on ti^^^ size, 
; whil^ variable width fonts are sjiaced propdirtionally. Using 

Tickers, or Page Fragments 
15 will have some unustiai effects , because each of those 
objects are organized around a row-cbluiim 

: or characters. :.' 

The character grid layout facility must allocate space 

for a grid of characters big enough to hold biggest 
20 character in the font, such as the letter 'W'.^ ^i^l 
often make itself wider «ian it appears to. need to be. 
Likewise, if the width of one of those types 6f objects is 
reduced, the character grid layout facility will compute how 
many columns of the biggest character will fit, and show 
2:5 only that number of character. This can of ten be deceptive. 
1 ! . it is preferable to use only fixed-^^^ these 
^ types of objects; Not only will this avoid the above 
effect, but multi-line page fragments and quotes will 
continue to have their character columns lined up, as on the 
30 source page, since fonts vary from system to systeni, contact 
the System Administrator for information on which fonts are 
vsurieQjle-width. . 

HOW TO BTTTT.r> THE MarketSb P-pf PROGfeRM 
OVERVIEW 

35 There are two stages. The first stage builds the 
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Widget get, called Strata, which is us d by the application. 
This stage relies only on availeibility of the standard X11R3 
distribution of the X Window System API library £md the X 
Window System X Toolkit API library, both of which are 
5 distributed by the MIT X Consortixim, smd the TIB API 
libraries. 

The second stage is to build MarketSheet^ itself, which 
uses the Strata widget get library, the TIB API libraries, 
and the X Window System librsories. 

10 FIRST PHASE 

The following files are used to build the Strata libr airy: 

•Axls.C 
Axis.h 

-.15 BasjLc.h' 

. BaeicP.h : .. V^";:■^/;.^^ ' 

Box.c. . ■ . - ' ■ 

*' - Box.h 

- BoxP.h.-- 

' . . ■ 20/ Button. c - . , . • ' ■ 

.-Button, h ■ ' 
'BtittonP.h 
CharGrld.C'. 
charGrld.h 
' ■ 25 CharGridP.h 
V. .". Converters . C; 

'.-•V : 'Converters .'h '.-'^^ .' '-."^ '\.-- ; 

DBoard.c 
:■ DBoaxd.h- 

"30;DBoardP:.h- ■ . - a.-. ■ 

- Dialog, • \ 
■■ : Dialog.h 

-.DialogP.h- '/ ^ 
. •"Gadget. c 

•■ ;'35 Gadget.^h''- -vV : 

GadgetP.h . ■-■ 
.. GraphData.c '■■ -.V ■ 
GraphOata.h 

GraphDataP.h ^ 
40 GraphMgr.c 
GraphMgr.h 
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GraphMgrP.h 
GraphVicw.c 
GraphView^h 
GraphVlewP-K 
5 Highlight. c ■ 
Label. c 
Label. h 

^ ■ LabelP.h' ' ' . - 

10 LiBt.h 
LiBtP.h 
Manager. c 
- Menu.c 

iienu.h : ' ^ ^' 

X5 MenuBeur.c 
MenuBar.h 
ManuBarP.h 
MenuP.h' 

. Primitive-, c ■ . ■ ^ 

20 Reader. c' ' 
Reader. h 
Selection.c 
,TextEdit.c ' • : 
"TextEdit. h 
25, TextEditP.h 
_ Traversal., c. 
Writer. c; 

■ - Writer. h -'j 
Makefile for Firet Phage (using GKUcnake program) t 

30 lib^name = libBtrate.a 

lib^membere = Primitive. o Manager.© Traversal.o Highlight.6 

Selection. o 



35 Button. o \ 
TextEdit.© \ 



converters.© Reader.© Writer.© Gadget.© Label.© 
Box.© DBbard.p Dialog.© MenuBar.o Menu.© List.© 



CharGrid.© Axis.© GraphView.© GraphData.© GraphMgr.© 
S (lib name) 5 s (lib_members) 

40 SECOND PHASE 

The foll©wing fil s are used t© build the Mark tSheet* applicati©nv 
B©x.c 
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Box.h 
BoxP.h 
Button, c 
Button. h 
5 ButtonP.h 
CharGrld.c 

CharGrld.h 

CharGridP.h 

DSAxlB.c 
10 DSAxig.h 

DSAxisP.h 

DSGraphData.c 

psGraphData.h 

DSGraphDataP . h 
15 DSGraphView.c 

DSGr aphView . h 

DSGraphViewP . h 

FragmentiC 

Fragment. h 
20 FragmentP.h ' 

^Manager.c .' 

PlaneMgr.c 

PlaneMgr.h 

PlaneMgrP-h 
25 Publisher, c 

Publisher. h , 

PublisherP.h . 

Quote. c 

Quote. h 
; 30 QubteP.h 

.Reader.c- ■ 

Subscription. c 

Subscription, h 

SubBcr iptionP . h 
35 TBAxis.c 

TBAxis.h' 

TBAxisP.h 

TBGraphData.c 
, TBGraphData.h 
40 TBGraphDataP.h 

TBGraphView. c 

TBGraphView.h 

TBGraphViewP . h 

Table, c 
45 Table. h 
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TableP.h 

Ticker. c 

Ticker. h 

TickerP.h. 
5 TimeGrid.c 

TimeGrid.h 

TiroeGridP.h 

bits. arrow 

bits. button 
10 bits. clone 

bits . dsgraph 

bits . fragment 

bits. global 

bits -grid 
15 bits^ label 

bits . publisher 

bits.guote 

bits .table 

bits-tbgrapli 
20 bits. ticker 

bricks, bits 

button. c 
• dsgraph. c 

files. c 
25 fragment. c 

global. c 

items, c 

label.c 

menuB.c . 
30 mondrian.bits 

meney.bits 

ms.h 

ms23.c 

msDefaiilts.cf . 

3 5 , msEmpty . cf 

msNTib . cf 
page.h 

pagehandler.c . 
pagemap.c 

4 0 pagemap . h 

publisher .c . 
quote. c 
script .c 
sheets. c 
4 5 stylemap • c 
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Btylemap.h 
table. c 
tbqraph.c 
tlb. c 
5 tib.h 
t:ic}cer.c 
tiine.c 

Makefile for Second Phase (using GKUmake program): 

objects ^ Reader. o Hanager.o PlaneMgr.o TimeGrid.o CharGrid.o Box.o 
10 Button.o\ 

tib.o time. o. menus. o sheetB.o items. o tools. 6 files. o \ 
script. o stylemap.o label .o Subscription. o Quote .o quote .o 

Ticker. o ticker.6 pagemap.o pagehandler.o \ 
15 ' . Fragment. o fragment. o \ 

TBAxig.o TBGraphView.o TBGraphData.o tbgraphvo DSAxig.o \ 
. DSGraphView.o DSGraphData.o dsgraph.o Publisher.o 
. publisher.o \ ; 

Table.o table .o button. o. global .o 
20 libs ■= -Inrti -Irti -Itibinf o -Imdp new -Imdsg -Imsa -Isags -Iforms 

' ' . ['■ Ichan'X ' - -J^. .■. '\. ..-[ 

-leventX -Iciutil ^Istrate -Itss -lutil -IXt - 1X11 
ms23: $(c>bjects) S(libs) 

. ■ Although; the invention has been descri^ terms of 

25 the preferred and several alternative embodiments described 
K he^ those skilled , in the art will appreciate other 

; embodiments and modifications which can be made without 
^^^^ ( d^ spirit and scope of the teachings of the 

: invention. All such modifications are intended to be 
30 included within the ^cope of the claims appended hereto. 
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What is claimed is: 

1. An apparatus for creation of user defined video 
displays showing the values of real time data generated by 
a complex system, comprising: 

5 a computer means for storing and executing one or 

more programs ; 

network means, for coupling said computer means to 
a system being monitored by receiving real time data 
and for transmitting data to other parts of said 

10 system; 

a„ display coupled to said computer means for 
displaying the results ipf , processing by said programs ; 

wherein said one or more programs include 

15 composition means for accepting commands from a user to 

create instances of dif f erent classes of active objects 
which display on said display either real-time, 
changing data generated by said system being monitored 
or alphanumeric data entered by the user iin a format 

20 and style selected by said user, and for generating one 

or more active objects for; Storing real-time data 

" and/or data entered by said user and associated style 

■ maps defining which of said data is to be displayed, 
and where "^d hoW said data is W be disjplaiyed; a^^ 

2! ^^^^^ h^^ objects for storing internal 

computer data representations of the data to be 
displayed in accordance with said style map, and 
including means to request and receive real-time data 
requested by said user and to update the internal 

30 computer data representations of the data to be 

displayed with new values for the real time data 
selected by said user for display. 

2. In a computing environment including a system 
generating real time data to be monitored, at least one 

35 computer coupled to said system by a communication path and 
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comm\inication sof'tware to monitor, said system via data 
displayed on a display, „ and one or more programs for 
controlling the processing of at least one said computer , 
the improvement comprising one or more programs for creating 
:,5 a dynamically changeable document on said display having a 
user defined layout emd having user defined display objects 
displayed at user defined locations, said one or more 
prqgreuns comprising:, 

label means for providing a text layout tool 
10 accessible by a user such that one or more user defined 

areas of user defined text may be established in the 
user defined layout for said dynamically chemgeable 
• ' ; : document; '\and;', 

. real time data means for providing a layout tool 
15 accessible by a user such that one or more user defined 

yii; : x^^^^^^^^ said dynamically changeable document msiy be 

designated by said user to always show the current and^^ 
dynamically changeable value of any one or - more user 
; def ined items of real time; data. ^ 

20 / 3 . The appciratus of qlaim 2 further comprisingr graph 
; means for providing a: layout tool accessible by a user such 
that one or more user designated areas of said dynamically 
V; changeable; : d to always show the 

dyneunically c^^ value of one or more user defined 

25v items of real time , data as a graph showing the hiistory and 
cxirrent value of the changing value of said user defined 
3 : items : 0£ real tim^ data versus time. 

. 4 apparatus of claim 2 further comprisinig ticker 

i means for providing a layout tool accessible by a user such 
30 that one or more user designated areas of said dynamically 
changeable document may be defined to always show the 
dynamically changeable value . of one or more user def ined 
: items of r al time data as the current price for each issue 
for all trades in a user specified set of financial 
3 5 : sectir ities . 
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5. The apparatus of claim 2 further comprising page 
fragment means for providing a layout tool accessible by a 
user such that one or more user designated areas of said 
dynamicaily changeable document may be defined to always 

5 show the dynamically changeable value of one or more user 
defined items of real time data in the form of user 
designated portions of one or more pages of financial data 
from a user defined, page oriented financial information 
service which publishes said financial data via said 
10 communication path. 

6. The apparatus of claim 2 further comprising page 
means for providing a layout tool whereby "a plurality of 

l)ages may be^ d^ user defined layout of 

iiser defined text aiid each capable of having user defined 
15 items of real time data displayed in user designated 
"■ locations "therfeoni'-- y 

7. The apparatus of" claim 2 fuirther comprising: 

- alarm means for providing a tool which may be 
invoked by the user to establish alarim limits which are 
20 "associated with brie or more of said user designated 
items of said'real time data, said alarm limits being 
' '/\;campai:&d with the value" of said corresponding item of 
real time data from time to time and for setting an 
alert status Vheri ahy one of said alarm limits is 

'. 25 ' exceeded; . and 

script means coupled to each said alarm limit for 

storing and executing user defined sequences of 
commands to cause a user defined sequence of events to 
occ\ir whenever the corresponding alarm limit is 
.30 exceeded. . 

8. The apparatus of claim 3 further comprising alarm 
means coupled to said graph means for providing a tool 
whereby a user may define up to two active trend lines, 
typically upper and lower limits, for the value depicted on 
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each said user defined .graph, and for comparing each new 
graph point display d upon receipt of an update to the 
corresponding real time . data to any active user defined 
trend lines for the corresponding graph, and if a limit 
5 established by an active trend line is equalled or exceeded, 
for generating an alert signal. 

9 . The apparatus of claim 2 wheriein said real time 
data means: includes quote means for providing a tool which 
may be invoked by a user to locate at user def ined locations 
10 on said dynamically changeable document one or more quote 
active objects, each said quote active object for receiving 
and displaying the ciirrent price for a user designated 
finajicial issue at said designated location of said 
dyiiamicaliy chcihgeable dociiinent. 

15 10. The apparatus of claim 2 further comprising: 

\ f w ; V bxittpn meems ■ f or providing a tool which may fae 
invoked by , the user to locate one or more button active 
objects at user definable locations on said dynamically 
changeable document, aind 
20 / fxirther comprising with 

each said button means for storing and executing a us^r 
defined sec[uence of commands which cause a user defined 
; sequMce; of eyen^ each : said script means 

; coupled to a corresponding; button active^^^^^^ such 
i 25 ; that when a button active obj(fct is selected in any 
manner said associated script means is ^ i^ and the 

, corresponding script pf cpmmahds is executed. 

- 11- ^ The appajratus of claim 2 wherein said real time 
data means includesf .means to create an active object in 
30 memory of at least one said computer for each said user 
designated item of real time data, each said active object 
having an associated list of properties and operations which 
cem be invoked by a user to change the values of various 
properties of the object, wherein each operation can be 
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invoked by user entry of a cbmrnand to identify said active 
object and start the operatiori and pass an argument to the 
operation for use in changing the properties of said active 
object. 

5 12 . The apparatus of claim 11 wherein each said active 

object is represented in memory by a record containing the 
' values for each said property and a pointer to a library of 
programs which carry out the operations associated with that 
active object.. 

10 13 . The apparatus of claim a2 wherein -^Jeach said active 

'""'.''object comprises:', 

V > a data object means for storing the internal 

computer representation of a set of data items about 
the sub j ect associated with that particular data 

/ ::15 - ■ piaject^ V '?'•'.■:.,:,':."" V ''^ ''■' )■:.■''■'■■. : '■.';■"■ ■'';■- ,.' 

f ^ a- ^tyl^ map means for storing user defined style 

; ; dsrt^'^p^cifying particxilar ones of tdie . data items 

; stbred iii^^ oJij-ect tai display and Where and how 

to display these data items; 

: ■■^^'■1 f:'-^ ifleanis; for rendering information 

'-■ ■:." ■;'■■'■-■;.::■; on ;s^ V'/ ." ' ' '! :''-^"'-' " ''--• / 

a dtisplay bbject means f or ext^actiiig the data 
specified by said style map ineems from said data object 
. a-^iv;. ■'■•^^br-^-.siahdirigv'f said /-'extracted ^ data / an- 

f S; api>roi)riate r^hdfering command based upon said style 

rendering said 

data oh said display in accprdan style 
.■ data;' ] 

r ; ^ 'iVeiit trigger means for istoring user defined event 

'so '' trigger^ under which the 

user desires further action to occur; and 

r event script means for storing a user defined 

icript of actions which are to be carried out in a user 
defined sequence if one of the event trigger conditions 

35 is meti 
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14. The apparatus of claim 13 wherein said display 
object means includes style processor means for receiving 
data updates comprised of the new value for one or more 
items of said real time data associated with one or more 
5 active objects displayed on ^ said dynamically changeable 
document, and for extracting the corresponding data items 
whose values have been updated from said data object means, 
and for updating the extracted data with its new values and 
storing the updated values in said display object means in 
10 accordance with said style data stored in said style map 
means, and for comparing the updated values for said data to 
any event trigger data stored in said event trigger means, 
and for computing special effects to be displayed on said 
. display according to said style data if any event trigger 
15 has occurred, and for updating the data stored in said 
display object means if any special effects have been 
triggered by said update, and for sending appropriate data 
to said screen rendering means to render any triggered 
•-special effects.-. : 

2Q 15. ..The apparatus of claim 3 wherein said graph means 

includes means .for scaling each axis separately. 

: 16. The apparatus of claim 3 wherein said graph means 
includes means for displaying the nuineric values on each 
axis of said graph for any particular point on the graph for 
25 any particular point on the graph which has been graphically 

_selected.-:; ^-i- 

17. The apparatus of claim 3 wherein said graph means 
includes means . for causing automatic rescaling of . the time 

30 axis for any graph wherein one of the axes has been user 
defined to show time. 

18. The apparatus of claim. 3 wherein said graph means 
includes : means for providing a tool whereby a user may 
graphically designate any two points on a graph so as to 
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designate a tr end line- 

19. The apparatus of claim 3 wherein said graph means 
includes zoom means for allowing a user to enlarge the view 
of any user designated portiori of any said graph. 

5 20. The apparatus of claim 3 wherein said graph means 

includes merge means for allowing a user to designate at 
least two items bf ' said real time data to have their values 
graphed on the same graph against the same time axis or 
other measure. 

10 21. The apparatus of claim 7 wherein said script means 

■ comprises:' ■'■ 

means for- selection of active objects; 

means for editing selected active objects; 

means for moving and resizing of selected active 

is'-; objects-;'/- '.' ' 

mesms for moving between pages of said dynamically 

changeai>le dociament; 

^ means for editing a selected page of said 
dynamically changeable doctuneiit; ' ' ■■ ; 

20 means for causing audible signals, for causing a 

command of another program such as an operating system 
program to be executed and for pausing a user 
designated amount of time; and 

means for controlling the display of the computing 
25 environment such as displaying or not displaying the 

available tools for creating and editing said pages of 
said dynamically changeable document or displaying or 
' not displaying alignment aids for layout of said pages 
of said dynamically changeable document such as grid 
30 lines. 

22. The apparatus of claim 1 or 2 or 3 or 4 or 5 or 6 
or 7 or 8 or 9 or 10 or 13 or 14 or 15 or 16 or 17 or 18 or 
19 or 20 or 21 further comprising publishing means for 
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providing a tool whereby a user can designate any portion of 
any page of said dynamically changeable doctunent to be 
published via said communication software and said 
communication path to other processes running on any said 
5 computer. 

23. The apparatus of claim 10 wherein said script 
means comprises: 

means for selection of active objects; 
means for editing selected active objects; 
10 meems for moving and resizing of selected active 

objects; 

meems f or moving between pages of said dynamically 
changeabiei document; 

means for editing a selected page of said 
15 dynamically changeable document; 

meahs for causing audible signals> for causing a 
command of another progirarii such : as an operating system 
program to be executed and for pausing a user 
designated amount of time; emd 
20 means for controlling this display of the computing 

environment such as dispiaying or not displaying the 
available tools for creating and editing said pages of 
said dynamically cheingeable document or displaying or 
not displaying alignment aids for layout of said pages 
25 of said dyneonically changeable document ^^ s^ 

. lines. 

24. The apparatus of claim 2 ftirliier c^ 

tool means for providing a tool to create user defined table 
tool objects for display of useful reference information 
30 such as the names of commonly used pages of page oriented 
services or securities;/ etc. 

25. The apparatus of claim 21 or 23 wherein said 
script means further comprises glossary means for providing 
a tool whereby a User may enter new commands which are 
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available for execution dvuring a user defined script of 
actions.. 

26. The apparatus of claim 2 further comprising means 
for displaying a menu of universal commands which can be 

5 used to edit or manipulate all pages and all active objects 
displayed on any page of said dynamically changeable 
document, and to display a pop-up menu of further commands 
associated with any command from said menu of xiniversal 

.'•.-commands.- 

10 27. The apparatus of claim 2 or 3 or 4 or 5 or 9 or 10 

or 26 further comprising ieans for displaying all tool means 
as icons which may be g^ 

28 . The apparatus ,of , claim 2. f xirther comprising means 
for highlighting the; di^liay .of ^at:a . that has cdianged. 

15 29. The apparatus of claiia 11 f urthe^r comprising means 

: for displaying said active objeqts ih 3,ay^^^ and further 
comprising means for cn^^ the orfSer o^ the^^^l^^ 

30. The apparatus of claim 2.wherejLii each said page of 
said dynamically changrieable ^ (locim simultaneous ly 

20 displayed in its own -separ^^ 

31. The apparatus of claim 2 wherein said 
communication software implements a subscription paradigm 
such that application programs linked thereto neied only send 
a subscription request on a sub j ect to said communication 

25 software and said communication , software than carries out 
appropriate processing to loqate a source for the desired 
information, communicate with that source and enter a 
subscription such that real time data is constantly sent via 
said communication path to said communication software and 

30 passed therefrom to said real time data means where the 
updated values thereof are displayed as they arrive, and 
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wherein said real time data means includes means for passing 
subscription requests on user designated subjects 
represented by the real time data associated with each said 
active object to said communication software as a 
5 subscription request so as to invoke ' the appropriate 
processing to cause reail time data to start flowing to 
update the data of each said active object and tiie displayed 
"value- thereof .>." -..c'" ' 
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filing data ... 
-L* ' documant which may throw deubta on orionty ciaim(«| o* 

which ta citao to •atabhah-tha publication data ot snotM 
; ctution or othof aoocial ra««on (aa SD*ctfl«d) 
-O" documoftt rat ar nng to *n oral diftdosur*. um. •x^lbltlon ot 

othar maana 

**P* ddcumont eubHihad pnor to tha inttmfttioMt flling Mta but 
latar than tha pnoniy data claimad 



T- .lata* oocumant oubiiahad •♦tar t no 
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to Indaratand tha prineiptd or thdory undartying tha 
Avantion 

X- oocumant of oartieuUr ralmranca: lha claimaj 'nvjmion 
e.anot ba conaidar«d no*«» or cannot ba conaidarad to 
.nvotva an mvantiva atao 

T- documont ot aartlcuUr rai^nca: ^JiwmjKl 

caftnot ba conaidarad to inwdwa an invannva atao whan tna 

d«u^* "wmS^ with on. Of '^^'\^'^'fy^;s^,5;t: 

-Vftta. aucn combination batng obvioua to a paraon aamad 
•« tho art, ■ 

-4- documant mambar of lha aamo oatant family^ ^ 
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